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IRE’S RECENT TREND TO SPECIALIZED GROUPS 
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Another RMC First! 


“HEAVY DUTY” 


By-Pass 


DISCAPS 


Modern Engineering Requires This 


“HEAVY DUTY” CERAMIC CAPACITOR 


The heavier ceramic dielectric element made by an 
entirely new process provides the necessary safety fac- 
tor required for line to ground applications or any 
application where a steady high voltage condition may 
occur. Designed to withstand constant 1000 V. A.C. 
service. 

It is wise to specify RMC “HEAVY DUTY” by-pass 
DISCAPS throughout the entire chassis because they 
cost no more than ordinary lighter constructed units. 

Specify them too, for your own peace of mind, with 
the knowledge that they can “take it.” And if you want 


proof — request samples. 
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A New Development from the RMC Technical Ceramic Laboratories 
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— RADIO MATERIALS CORPORATION 
CONDENSERS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


y) Two RMC Plants Devoted Exclusively to Ceramic Condensers 


‘CTRONIC INDUSTRIES 


. 


MARCH, 1952 
FRONT COVER: IRE’S TREND TO PROFESSIONAL GROUPS—With special inte 


in engineering and professional work dominating many of its members, the Insti 
of Radio Engineers in 1948 set up a plan of intramural “Professional Groups.” 17 
have now increased in number to 14, as listed 


on the cover diagram, plus 
recently-established groups covering 


Electron Devices and Electron Compu 

Other potential groups will relate to medical electronics, biological electro 
radio communications, microwaves, and the basic sciences 

ECTRONIK INDUSTRIES FFENS ‘ 


A UHF TELEVISION CONVERTER 


Tunable over 470-890 MC band, design with 21 db noise fig 
ure and over 60 db i-f rejection is adaptable to any receiver 


Henry Hesse 


SUBMINIATURE TUBES FOR MOBILE COMMUNICATION . William R. Wheeler 
New tubes designed for 26.5 volt battery operation suited 
for aircraft and vehicular equipment applications 

PERFORMANCE OF ULTRASONIC VITREOUS SILICA DELAY LINES M. D. Fagen 
Tests at 10 and 60 MC with terminations of 75 to 1000 


ohms. Low terminating impedance values yield wide bands 


HIGH FREQUENCY RESPONSE OF TRANSFORMERS M. Honnell & H. Ragsdale 


Spurious responses, not taken into account in conventional 
design, can affect feedback circuits in audio amplifiers 


1952 CONVENTION HAILS IRE’S 40th ANNIVERSARY 


Expanded exhibits, technical papers and symposia to make 
National Convention milestone in Institute's steady growth 


PREVIEWS OF NEW EQUIPMENT AT THE IRE SHOW 
CUES FOR BROADCASTERS 


MECHANICAL CONSIDERATIONS AFFECTING TUBE RELIABILITY, PT Il 
R. J. E. Whittier 


Tubes manufactured for guided missile equipment require 
special attention to heat dissipation and vibration resistance 


RADAR POWER MEASUREMENTS 


Nomogram for finding peak output when pulse width and rep 
etition frequency, system loss and average power are known 


W. Young 


FILM HANDLING IN TV STATIONS Tere ree Cee 
Motion picture films to play increasing role in TV program 
ming. “Do's” and “Don't’s” for quality reproduction 
MULTICHANNEL FM-FM TELEMETERING, PTI .............. M. V. Kiebert 


Multiplexing system, with many mobile uses, has commuta 
tion arrangement to increase number of sub-carrier channels 


SPLIT CHANNELS FOR MORE MOBILE RADIO STATIONS, PT I H. H. Davids 


Results from field tests made in Syracuse, N. Y. show how 
more stations can be made to operate on adjacent channels 


IMPROVED TELEVISION CAMERA CONTROL ae 
New method for clamping black reference level in live or 
film camera obtained by stabilizing the pedestal circuit 
DEPARTMENTS: 
* Tele-Tips secceceee Te 
Editorial ............--. 3: Personal 
Radarscope d Books 
WP IIOIN ois ae % el ca aie Bulletins 


fuditore 


CALDWELL-CLEMENTS, INC., Publication Office, Bristol, Conn., Editorial/Bus 
ness Offices, 480 Lexington Ave., New York 17, N. Y., Tel. Plaza 9-788 
Publishers also of RADIO & TELEVISION RETAILING 
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WAVEGUIDE 


COMPONENTS 


« 
> 


FLEXIBLE 

WAVEGUIDE 
Rugged enough to meet 
roughest requirements, 
VSWR less than 1.10, 
ATTENUATION equal to 
brass rigid guide. 


RIGID 
WAVEGUIDE 
Components to most 
precise requirements, 
in brass or aluminum, 


SPECIAL MIXER DUPLEXERS 
Flexible and Rigid Built with precision to closest 
Assemblies to solve tolerances, and completely tested. 
your particular wave- Designed to meet your basic re- 
guide problems. quirements and dimensions, or 


produced from your blueprints. 


Army-Navy Approved Nomenclature MX-1229/U 


S Saantinaiememnern 


+ 


WAVEGUIDE 
SWITCHES 
WAVEGUIDE QUICK DISCONNECT A complete line; compact, 
Effective for waveguide junctions of the rugged and suitable for 
1xY_ size. Mounts on choke as shown military usage. 
above. Mating part connected or discon- VSWR less than 1.10 
nected EASILY and FAST. The clamp is broadband. 
suitable for a pressurized joint up fo Crosstalk greater than 
30 Ibs. at —55° C, under military service. 50 Db. 


Speed Y second or less. 
Operation 24 volt DC, 
i 110 Volt AC. 
Inquiries May be specially designed 
are invited. to meet switching problems. 


Write for 
CATALOG 
No. 18 


20 East Elizabeth Ave., Linden, New Jersey 
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General Ceramics’ FERRAMICS are 

soft magnetic materials featuring: 

® HIGH PERMEABILITY 

® HIGH VOLUME RESISTIVITY 

® HIGH EFFICIENCY 

® LIGHT WEIGHT 

® ELIMINATION OF LAMINATIONS 


F C-159 E-212 H-419 1-141 5-472 
Ferramics offer many 


important advantages Initial permeability 750 850 600 
as an electro-magnetic at Ime/sec 
core material. The re- — 183 710 1710 4300 1010 


sult has been wide Gauss 1900 3800 3800 3400 1540 


ee ee Gauss 830 2700 1950 1470 660 
terial in commercial 
and military electronic |Ceerciveforce 3.0 21 0.65 0.18 0.40 


applications. We would Temperature coefficient ° 

welcome an opportu- of initial permeability %/ °C 0.04 0.4 0.25 0.66 0.3 
nity to tell you how [Cuvepeint | CESS 
trace caer aes Ohm-cm —2x105 2x10? 4x05 xl0* = 2x05 
cnneiiane yf ene Loss Factor: at 1 mc/sec 00016 .00007 .00008 00030 0003 


call or write today. p> B- — or 0011 .0008 ae = ms 


High frequency materials are available up to approximately 150 megacycles; write for details. 


an 


~ 187 TO .375 


aes \z — 125-4 B 


Telephone: Perth Amboy 


Ge CERAMICS ano STEATITE CORP. 


GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY 


MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, FERRAMICS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS CRAPHITE 
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500 WATTS TO 20 KILOWATTS jit 


-~ HIGH and LOW BAND _ vi 
7 . a . ot re ” h 
= Bey ere : : a) 
: f : : z t \ f t 
Ait e+. $¥ 
é s an 


~FEATURING FOR THE FIRST TIME, EXPANDABLE 


ADD -A-UMIT DESIGN! 


(c 

STANDARD’S exclusive ADD-A-UNIT feature enables you to start op- 
eration at minimum cost and later ADD-A-UNIT to increase your power. Er 

These high power ADD-A-UNIT Amplifiers can also be added to exist- 
@ ing station equipment regardless of type. i, Fy 
ey j : 
G mene eeeth | j oo Olle ”) } e ollo © \ 6 el Lf. g) 
all | i ae 1 f-| | MI isi robe GUI | | : 
= cal || Bes Hall t nel y 

7 500 W Transmitter OKW Transmitter 1OKW Transmitter 20 KW Transmitter 

4 Tm ¥) . 7 Ta 7 U > ( 
. The basic unit in the S-E ADD-A-UNIT transmitter is a 500 watt visual- \ 


aural unit. This is a complete, self-contained transmitter. Additional 
amplifiers are available as shown in the diagram to provide complete 
transmitters of 5, 10 or 20 KW output. These amplifiers may be installed FC 
initially or at such time as increased power is granted by the FCC. 7 


STANDARD ELECTRO 


285-295 EMMETT STREET, NEWARK 5, NEV’ 


“A CLAUDE NEON, INC. 
PRODUCT” 
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| | 


} great line of 
\| V transmitters 
all the time- 
, noney-saving 
jitages you've 
) waiting for! 


[a 
— 
me 8e | : 
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Completely air-cooled 
Entirely self-contained 


|p full length tempered — 
} class front doors 


Lil vacuum tubes 
visible during operation 


(overing the entire 
\HF-TV band 
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_ SAVINGS ARE TREMENDOUS WITH THESE NEW 
J STANDARD ELECTRONICS TV TRANSMITTERS 


because extreme flexibility is achieved by add- 
ing amplification to the basic 500 watt transmit- 
ter for power outputs to 20 KW 


because a complete station package can be 
supplied to put you on the air quickly 


@ Greater Flexibility 


ADD-A-UNIT design offers additional advantage in 
adapting the transmitter, which is completely self-con- 
tained, to any station layout whether in a straight line 
“L” or “U” arrangement. 


@ Lower Tube Costs 


In addition to lower installation, operating and main- 
tenance costs, additional savings are realized in tube re- 
placement. Aging tubes, incapable of supplying adequate 
power in the visual section are interchangeable to the 
aural section where power requirements are consider- 
ably less. This similarity in the tube line-up also reduces 
your investment in spares to meet FCC requirements. 


a 
€ 
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Distributed in the U. $. by GRAYBAR ELECTRIC COMPANY 
Distributed Overseas by WESTREX CORPORATION 
Distributed in Canada by NORTHERN ELECTRIC COMPANY 


Got a 
really tough = \\_ 
capacitor 
network 

problem for us? 


ee cont ell OO. Meigapepan A LOAD IAs. 


...let our network designers help you solve it! 


ed ese raat Whether your problem deals with guided missiles —aircraft—land or 
LIFE IN HOURS : , . . . : : : . 
sea radar equipments, General Electric application and design engineers 
4 


can help you solve it. We’ve designed and built capacitor networks 
for every type of pulse radar equipment since the inception of radar. 

Take service l'fe for example. You can specify a service life of 
10,000 hours——or just 60 seconds. And we'll deliver pulse networks 
to match your requirements. Here’s why: 


CONSTANT K 
w 


Since 1944 General Electric has been running continuous life 


. : 8 8 8 S| tests on many types of networks. We’ve established life limi- 
~ °o ° i=] ” ¥ : ° ee 
+3 g 8 tations, under varying conditions of temperature and voltage, 
er ne ee for all types of dielectrics, bushings, materials for coil forms 


capacitor networks under pulsing conditions 


and treating processes. 
in a radar modulator. Service life, for varying 


; 
values of “K”, starts at 2 tenths of one hour ; tenes 4 , ' 
und mieten ent toca ae Let us use this store of information and experience to solve your 
hours (more pen hie — of continuous capacitor network problems. Your inquiry addressed to your nearest : 
erjeet anil anal eile pein Apparatus Sales Office, or to Capacitor Sales Division, General Electric 
Sete SS Sate ere ae Company, Hudson Falls, N. Y. will receive prompt attention. 
networks for the job they must do. . 


General Electric Company, Schenectady 5, New York. 


—— 


@ ELECTRIC 


407-8 
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SAVE making all these 
_ expensive soldered connections 


| _ by using Centzalab Printed Circuits instead! 


for more information...see the next two pages > » 


HERE ARE THE STANDARD PRINTED 


es 


me 


PRINTED ELECTRONIC CIRCUITS 


‘cia a i se sit SS a esas 


. are complete or partial circuits (including all integral They provide miniature units of widely diversified circuits — 
- connections), consisting of pure metallic silver and from single resistor plates to complete speech amplifiers. 

ince materials fired to Centralab’s famous Steatite or All those illustrated here are available for standard applica- 
ic X and brought out to convenient, permanently an- tions, Save these pages for reference. Numerous other circuit 
1 leads, complements can be furnished for volume requirements. 


eT 


. PC-2 ; PC-52 
IVVV SINGLE I | FILPEC 
RESISTOR +4 R C2 Send for 
Send for | SAAAAAAR | Bulletin 42-24 
Bulletin 42-24 
R—47K 
C:i—50 mmf. 
C2=50 mmf. 
ee a ee 
AAAA PC-70 
WV DUAL " 2 MIDGET 
RESISTOR a ag >" COUPLATE 
Send for |, » de " Send for 
Bulletin 42-24 a+ pun CD GROUND Bulletin 42-127 
R:—500K 
R 110K Ri: —500K C:—5000 mmf. 
R2—500K C2 plus C3=250 mmf. 
Pe ESP SS Rene AES So SU Ra Na RR 
gl PC-30 een PC-71 
RESISTOR- MIDGET 
“— CAPACITOR " de “) 1 ™ COUPLATE 
Send for Be Send for 
Bulletin 42-24 ' 2 ds ‘ Bulletin 42-127 
a+ PATE GRID GROUND 
Ri=240K Ri—250K C:=5000 mmf. 
Ci=1000 mmf. R2=500K C2 plus Cs=250 mmf. 
@ — , 
by PC-33 “a PC-60 
WW RESISTOR. STANDARD 
CAPACITOR a oe COUPLATE 
Send for : ‘ : . Send for 
et die, Bulletin 42-24 e+ rare a cue Bulletin 42-127 
Ci=1000 mmf. Ri—500K Ci=.01 mfd. 
Ro—500K Cz plus Cs=250 mmf. 
RI PC-36 , —t}— PC-81 
RESISTOR- a STANDARD 
ql CAPACITOR a se COUPLATE 
Send for Qa cs Send for 
Ri=100K Bulletin 42-24 Bulletin 42-127 
C:—100 mmf 1 2 3 + 
1 J mf, B+ purr GRID GROUND 
Ri—250K C:1—.01 mfd. 
R»—500K C2 plus Cs=250 mmf. 
i PC-50 s0 —tH— _— PC-90 
” ia an, FILPEC ‘ PENTODE 
na = 
ql R C2 Send for az Siz a3 Send for 
Bulletin 42-24 T Bulletin 42-128 
ds 2 
R—47K Ri—4.7 Meg. Ci=5000 mmf. 
C:=100 mmf. Ro—1 Meg. C250 mmf, 
Rs—2.2 Meg C3=2000 mmf, 


C:=100 mmf. 


PC-51 


i FILPEC i Je Ht r* = PC--91 
or. | + PENTODE 
= . ok Send for "= | =n " Send for 
Bulletin 42-24 1 . Bulletin 42-128 
1 5 2 


o° 8 


R—47K Ri—4.7 Meg. C:—5000 mmf, 
C:—150 mmf Ro=—1 Meg. C2—100 mmf. 
: if Ra=2.2 Meg. C:=5000 mmf. 


C:=150 mmf, 


CIRCUIT PLATES ALREADY TOOLED FOR \ 


IMAGINE THE SAVINGS YOU GET WITH 


PC-92 CENTRALAB PRINTED ELECTRONIC CIR 
PENTODE 
Send for 

Bulletin 42-128 | @ Many less soldered connections 


Cant wel @ Fewer pieces to buy or inventory 
C2=100 mmf ? 
Cs=2000 mmf. @ Far iess handling costs 


@ Fewer wiring errors 
PC-100 ; 
VERTICAL @ Less weight and smaller space 
INTEGRATOR P Hien 
Santiins @ More uniform circuitry 


Bulletin 42-126 
C:=2000 mmf. When you check the details of standard circuits 


C2—5000 mmf. ; , . : 
C3=5000 maf. available in one simple component — you'll 


savings in Centralab’s Printed Electronic Circuit 


PC-101 You'll see how they save weight and space. Y 

VERTICAL 
INTEGRATOR 

Send fer and errors in wiring — reducing your componet 
C:=.01 mfd. Bulletin 42-126 tory, and how the uniformity of Printed Electronic 
C2=2000 mmf. : 


Cs—=5000 mmf. assures you of circuit stability between compone 
C4=—5000 mmf. j 


t 
how several components are replaced by one, sav 


That’s why more and more electronic design e 


PC-150 will tell you that 70 other low power electronic 
AUDET ment offers more time and cost saving advai 
OUTPUT STAGE Centralab Printed Elect 

Send for : ' 
Bulletin 42-129 If none of the standard plates meets your requi | 


nic Caurcuits 


Ci=2000 mmf. 


Ri=6.8 Meg, C:=220 mmf. submit your circuit to our engineering departme | 
R2—470K Cs plus C;=250 mmf. : . 


Ra=470K Cs=5000 mmf. can usually design a special plate for your p, 


needs, at nominal cost. 
PC-151 
AUDET Check Printed Circuit advantages now. More i 


OUTPUT STAGE 


Send for 
C5000 mmf, Bulletin 42-129 


C:=220 mmf. 
Cs plus C;—250 mmf 
C1—5000 mmf. 


tion and details will be mailed to you right away 


fill out the coupon below. 


} =  PC-110 


hie FILPLATE 
L_f* | 9" FILTER PLATE 


ssethinaitnagenad Send for 
’ Bulletin 42-131 


4 
Ri=1000 ohms C:=5000 mmf. RRS ® 


282 ohms C2—5000 mmf 
One Division of GLOBE-UNION INC. * Milwaukee 1 
Pa eee 


Centralab, Div. of Globe-Union Inc. 


Filplates as connected in TV I.F. circuits 


PC-111 
FILPLATE : 
FILTER PLATE 938 East Keefe Avenue, Milwaukee 1, Wisconsin 
Send for Please send me the Technical Bulletins or 
Bulletin 42-131 


Ri—220 ohms C:—5000 mmf. —_ - Se . 
R2=1000 ohms C2=5000 mmf. - L} 42-11 L} 42-126 12-127 


[] 42-130 [] 42-131 42-149 


Printed Electronic Circuits as checked below 


Filplates as connected in TV I.F. circuits 


Model 3 
AMPEC 


Send for Address 
Bulletin 42-130 
R;=—3000 ohms 
Ci=.02_—s mf. Company 
C:=.005 mf. 
C3;=.001 mf. 


me $3 eee +! oe 
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Simplify electrical studies 
with these Brush instruments 


SPEEDS UP INSPECTION. Resistors, capacitors and inductors 
are rapidly and accurately inspected by this Brush Deviation 
Test Bridge. Indicates percentage of deviation of a test com- 

ponent from the standard. Has large, easy-reading dial. Very 
high indicating speed permits testing at rates as high as 
4,000 elements per hour. Free bulletin on request. 


RECORDS TWO PHENOMENA SIMULTANEOUSLY. This 
team of Brush Dual Channel Amplifier and Magnetic 
Oscillograph are here being used to record generator voltage 
and field current time-curves. This simplifies plotting of 

saturation curve to study build-up of voltage. Requires only 
Brock Deviation Test Oridge | ® few minutes ... compared to hours for conventional plotting 
methods. Investigate these Brush instruments for the study 

of many other electrical variables. Write for bulletin. 


REGULATES FREQUENCY. The Brush Regulated Frequency 
Power Supply furnishes moderate power at 60 cycles that 
is completely unaffected by the frequency of the primary 
power source. It will govern the operation of fractional horse- 
power synchronous motors at fixed speed or set the charac- 
teristics of controls where accurate frequency is essential. 
No adjustments are needed for any loading from zero to full 
capacity of 60 watts. Rugged construction permits use in 
field. Frequency accuracy is one part in 100,000. Write for 
complete information and specifications. 


FOR PHYSICAL VARIABLES. The Brush “Universal Analyzer” Brush Model BL-809 
gives instantaneous, accurate recording of a wide variety of Regulated Frequency Power Supply 
physical variables such as strain, pressure, acceleration, 
torque, force, temperature, displacement and vibration. This 
new Brush Analyzer, consisting of a Carrier Type Bridge 
Amplifier and Direct-Inking Oscillograph, is a complete unit. 
You simply connect it to your standard pickup elements. With 
proper calibration resistors, its ink-on-paper records can 
be interpreted immediately and easily in any desired units 
of physical measurement. Write today for complete details. * 


Write Dept. FF-19 for free copy of Bulletin 618 
giving details on these Brush instruments. 


Brush “Universal” Strain Analyzer 


PUT IT IN WRITING WITH A BRUSH RECORDING ANALYZER 


THE 
, CL DEVELOPMENT CO. 


PIEZOELECTRIC CRYSTALS AND CERAMICS * MAGNETIC RECORDING 
ELECTROACOUSTICS » ULTRASONICS » INDUSTRIAL & RESEARCH INSTRUMENTS 


10 TELE-TECH * March 1952 


PLAER STARE 


RRO ee 
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f 
“At National, engineering research is 
: of prime importance. We believe only 
through it and by large investment in it 
| are we able to: first, provide industry 
with dependable laminated plastics for 
/ the efficient production of today’s prod- 
| ucts which were developed yesterday; 
/ second, give practical assistance to the 
design engineer who is creating today, 


search that came up with a fungus-resistant 
vulcanized fibre, satisfactory for extended ex- 


posure to moist, warm air. This new grade of 
National Vulcanized Fibre has important use in 
refrigerators and products that must perform in 
fungus-generating climates. 
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Men who design, engineer and buy America’s products 
| rely on..and use.. National Laminated Plastics because.. 


| new, better products for tomorrow.” 
J. Warren Marshall, President 
National Vulcanized Fibre Co. 
. =~ pcciaiabeasiaelibiiiibaisamaicta 
i 

i 

4 | 
; Stiegler’s Fungus House 

; Frederick L. Stiegler directed the pioneering re- 


At the Proviné Grounds 


Here is the Phenolite Pilot Plant—coating 
machine and press in miniature—where 
under exact commercial production con- 
ditions, testing and experimental work are 
conducted on thermo-setting products re- 
quiring special resins or base materials. 
This is representative of the research 
engineering facilities National provides in 
which over a million dollars are invested. 


National Laminated Plastics 
nationally known — nationally accepted 


VULCANIZED 


Laminated PLASTIC 


A tough horn-like material Phenolite possesses an un- 
with high dielectric and usual combination of prop- 
mechanical strength. Ex- erties—a good electrical 


cellent machinability and 
forming qualities, great re- 
sistance to wear and abra- 


insulator, great mechanical 
strength, high resistance 


sion, long life, lightweight. to moisture; ready machin- 
Sheets, Rods, Tubes, Spe- ability, lightweight. Sheets, 
cial Shapes. Rods, Tubes, Special Shapes. 


Just published! National Laminated Plastics Handbook. 
Write for copy. Your company letterhead please. 


National Vulcanized Fibre Co. 


Wilmington Delaware 
Offices in 2 Principal Cities 


Since 1873 


g uthman | rELe-TIPs ‘SPECIFY 


. Seama" Bee 
© i q CITIZENS’ RADIO—After a |i 


‘ong wait to utilize this service, al | } 
.ocated by the FCC several year. 
. ago, equipment is to be made avail- } 
OMUCCR LOM TIAL MIAMITCEMMIE chic for ceneral use during 195. 
Stewart-Warner engineers are now 
designing the new transceivers for 
the Citizens Radio channels, and ex- 
pect to have finished apparatus on 
the market by Fall. 


TV INTERFERENCE ELIM- 
INATION, long under study, is now 
the subject of a new FCC two- 
pronged plan. This plan to eliminate 
interference caused by neighbor- 
hood electrical devices and amateur 
radio stations calls for the establish- 
ment of community inspection com- 
mittees and agreements by manu- 
facturers to make certain receiver 
modifications. When an interference 
complaint is made by a set owner, 
the local committee acts to deter- 
mine the source of interference and 
to eliminate it whenever possible. 
Should the committee find that the 


trouble is due to inadequate, rejec- 
tion of undesired electrical impulses 
i at the TV receiver, the manufac- 
turer would install the required 
filters or shielding free of charge. 
To date, several manufacturers have 
agreed to cooperate with this plan. 


MICROWAVE-MULTIPLEX 
Training School for supervisory and 
maintenance men is being conducted 
at Philadelphia by Philco’s Govern- 
ment and Industrial and TechRep 
Divisions. This 240 hour course, now 
in its fifth semester, is designed to 
give technically qualified operating 
men from industry and government 
a rapid up-to-date briefing in micro- 
wave and multiplex fundamentals 
and preventative maintenance pro- 
cedures. 


“NO-SKINNING” WIRE is one | Stainless Towers offer you: 


of newest developments in military - © Al welded, tubuler stee 

production race. This new wire can struction 

be soldered without stripping off the @ Easy-to-erect 20-ft. sectio: s 

insulation. Just put insulated con- © Aerodynamic design pri vidi 

ductor in position, apply hot iron, minimum wind resistance 

and—pf-f-f—a sound joint is made! Natural ladder — easy to ¢l 
easy to maintain—IMME DIA 


R-F INDUCTION HEATING DELIVERY 
oc. he . As. —R-F heating in American fac- ' 
Witte tues lel ' tories now has a total rating of over | | ; 
ee ms ees 500,000 kw and represents an invest- S T Al N L E S S / I ( > 

ge: . pa ment of more than 75 million dol- NORTH WALES, P& 
EF _— ¥ lars 
a . m PHONE: NORTH WALES 74 
edwin i. guthman & co., inc. (Continued on page 28) an ll 
15 s. throop st. chicago 7..CH 3-1600 
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Stup 


Save space and weight 
Speed Assembly 
Reduce Costs 


Minimize Assembly errors 


Soldered connections are reduced by 25% 
to 80%, assemblies are lighter and more 
compact, your production time is reduced 
and better products are made when 
Stupakoff Printed Circuits are used. 
These sturdy, compact, accurately pro- 
duced units combine resistors and 
capacitors of precision values, in circuits 
designed in accordance with the require- 
ments of individual applications. One 
Stupakoff Printed Circuit will replace 


many individual components, with con- 
sequent simplification of the assembly and 
reduced costs. 


Visit us at Booth 376, Radio Engineering St 
_ 
~ 7 


Contains complete speci- 
fications of a number of 
typical standard circuits 
and detailed information on 
the design and construction 
of Stupakoff Printed Cir- 
cuits. Ask for Bulletin 1151. 


~ ne 


ST! UPAKOFF Products for Electrical and Electronic Applications 


tMBLIES—Metallized ceramic induction CERAMIC DIELECTRICS—For by-pass, lead- STUPALITH— Will withstana extreme thermal 


and shofts; metallized plates for fixed 
igid assemblies; ceramic trimmer condensers. 


cee®. MICS—Precision-made ceramic products 
or ectrical and electronic applications, all 
oltc jes, frequencies and temperatures. 


dit 
Si TOR CERAMICS—Used for temperature 
limmdic ting or measuring equipment, for infra- 
AW@ee ght source and for heating elements. 
om lete with terminals, in the form of rods, 
be = discs, bars, rings, etc. 
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through, blocking, stand-off and trimmer appli- 
cations. Temperature compensating Ceramic 
Dielectrics and high K materials. Tubes, discs 
and special shapes, plain or silvered. 


shock. May be made to have zero, low-positive 
or negative expansivities. Safely used at tem- 
peratures up to 2400° F. 


SEALS, KOVAR-GLASS—Terminals, Lead-ins; 
Stand-offs—for hermetically sealing and me- 
chanical construction in radio, television, elec- 
tronic and electrical apparatus. Single or 
multiple terminal units, in a wide variety of 
sizes and ratings. 


KOVAR METAL—The ideal alloy for sealing 
to hard glass. Used for making hermetic attach- 
ments. Available as rod, wire, sheet, foil—or 
as cups, eyelets and other shapes. 


S| UPAKOFF CERAMIC & MFG. CO., Latrobe, Pennsylvania 


currents 
in 

amps 

or 
milliamps... 
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SPECIFY MALLORY FP CAPACITORS 


When you specify Mallory Capacitors 
for television receivers or other equip- 
ment where heat is a problem, you can 
be sure they will stand the test. Mallory 
FP Capacitors are designed to give 
long, trouble-free performance at 
85° C.—naturally they give even longer 
service at normal temperatures. In ad- 
dition, Mallory FP Capacitors are fa- 
mous for their long shelf life. Write 
for your copy of the FP Capacitor 
Engineering Data Folder. 


Even in ambient temperatures approaching the boiling point of 
water, Mallory FP capacitors give long, trouble-free service in 
TV circuits where ripple currents reach up to a full ampere 
or more. 

Mallory capacitors are able to withstand the burden of high 
ripple currents in the voltage doubling rectifier circuit because 
of their superior heat dissipation characteristics which result 
from Mallory’s exclusive production methods. 

They give the same outstanding performance that radio and T\ 
manufacturers have learned to count on. 


Mallory’s unexcelled experience in the development and im- 
provement of a wide range of capacitors is ready to work for 
you whenever you have a problem involving capacitors or related 
circuit arrangements. 


FP is the type designation of the Mallory developed electrolytic capacitor having the char- 


acteristic design pictured and famous throughout the industry for dependable performance. 


P.R. MALLORY & CO. Inc. 


MALLOR 


MALLORY & CO., INC., 


SERVING INDUSTRY WITH 
Electromechanical Products—Resistors ¢ Switches ¢ TV Tuners * Vibrators 
Electrochemical Products— Capacitors Rectifiers * Mercury Dry Batteries 


Metallurgical Products—Contacts * Special Metals * Welding Materials 


INDIANAPOLIS 


6, INDIANA 
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TT ete eae 


and manufacturing facilities are at your commands In addition, 


In TV It’s Standard 
“The Standard Tuner” designed 
and developed by Standard 
Coil and now used as original 
equipment in more than 5 mil- 
lion television sets. 
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We wear 


3 hats... 


tandard Coil’s experience-proved design, development 


coast-to-coast manufacturing locations asgiire you of diversified, 


prompt, efficient, econom ‘al production for any civilian or 
Re 4 


aa ’ ' 

military electronic work. Give usa call... write or wire! 

MANUFACTURED TO YOUR SPECIFICATIONS 
TV Command’ Radio and 

Picture |. F. Transformers Miscellaneous 
Cathode Trap Coils Components 
Video Peaking Coils 1. F. Transformers 
Heater Choke Coils R. F., Oscillator & Solenoid Coils 
Sound |. F. Transformers Antenna Loops 
Sound Discriminator Transformers “VFerrite Core Antennas ) 
Horizontal Oscillator Coils Permeability Tuning Pre-selector 
Horizontal Linearity Ce: Assemblies 
Width Control Coils A Miscellaneous Electro-Mechanical 
1. F. Strips Flybéek Coils ' Assemblies 


Standard % COIL PRODUCTS CO. inc. ! 


CHICAGO - Los ANGELES + BANGOR, MICHIGAN 


7 D i - 
; - yy oe 


bdo 
\)) We 
a 


PRECISION ESISTOR LINE 
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| Maybe you've noticed 
ow much of todays 


& a. s 
ce a eae $. ed re 
as 3 ee ie _ : 4 
7 ' 


_ Accuracy from +1.0% to 0.01% as required 


JAN R.93 types (“A” and “_* characteristics) Precision Power 
igh-stabi] es Miniature types 
% ; Stability 0.003%) 
sets 


€rmetically-sealed lug-t 

ertical Style types 
-Sealed types ulti-unit Strip resistors 
ture coe Otted types 


recision card resistors 
Shecial types 


ype midgets 


*++ and many 


SHALLCROSs MANUF 


— ™ 


\ 4 | & ne /f ae 
INDUSTRIAL a 


i 


/|MILITARY AND 
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THE GATES DYNAMOTE 


Here is the latest model GATES 
DYNAMOTE — as new as next 
fall’s election! 


YOU'RE THERE WITH THE “Dynamate 


Whether baseball or politics, symphony or jazz — 
San ti: DYNAMOTE Reatunss you can be sure of clean, crisp quality when Dyna- 


moting your “out of studio” shows. 


@ Three microphone channels The GATES DYNAMOTE, originated about two 
| . Pei ree oT with level control decades ago at the advent of the Dynamic micro- 
® AC. akahere naiaibil phone, is each year brought up to date as the latest 
@ Instant — automatic — changeover to major league standings. — Your 1952 Dynamote is 
batteries if line fails the engineers’ choice, the producers’ choice and the 
@ High gain — low noise people’s choice — compulsory, of course, because 
“i atl sr ie perch with dimmer control GATES DYNAMOTES are used wherever there is 
Completely self-contained , 
@ Weighs just 31 pounds with broadcasting. 


batteries installed 
@ One-piece construction 


Heavy political and sports coverage will create 
unusual demands on remote facilities. Recogniz- 
ing this, production on the GATES DYNAMOTE 
has been increased. Orders are being handled 
same day as received in most cases. 


GATES RADIO COMPANY, QUINCY, ILLINOIS, U.S.A. 


MANUFACTURING ENGINEERS SINCE 1922 


2700 Polk Avenue, Houston, Texas @ Warner Building, Washington, D.C. @ International Division, 13 E. 40th St., New York City 
Canadian Marconi Company, Montreal, Quebec 
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reflection-tree 


21 inch 
245 sa. in. 


the largest 21” CRT 
available! 


Kenyon | 
TRANSFORMERS 


FOR STANDARD AND SPECIAL 
APPLICATIONS 


KENYON 
TRANSFORMERS 
FOR 


JAN Applications 


Radar For more than 25 years, Kenyon has led the field in producing premium 
Broadcast quality transformers. These rugged units are (1) engineered to specific 
omic Energy Equipment 


requirements (2) manufactured for long, trouble-free operation (3) meet all 
Special Machinery 


apeeitii Goetiade Army-Navy specifications. 


xerimental Laboratories Write for details 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 


TELE-TECH * Merch 1952 


WEW! FOR 
VHF - UHE.. 


| Dy TYPE 907 
sweep frequency 
generator 


FREQUENCY 
RANGE: 
35 TO 900 
MEGACYCLES 
e 
MINIMUM 
OUTPUT VOLTAGE: 
1 VOLT 
e 
DIRECT READING 
FREQUENCY DIAL: 
CONTINUOUSLY 
VARIABLE 
* 
OUTPUT fT... Type 907 is a fundamental oscillator which can be 
IMPEDANCE: swept in frequency over a band of not less than 10 mc/s 
75 OHMS-BNC for a center frequency of 35 mc/s. The sweep width 
CONNECTOR is greater than 20 mc. for carrier frequencies above 60 mc/s. 
* Output is continuously variable over a voltage range 
MINIMUM of 10 microvolts to 1 volt. Internal blanking circuits 
SWEEP WIDTH provide a “true zero” base line for an oscilloscope display. 
ABOVE 60 MC/S: For further information concerning this instrument and 
20 MC/S additional UHF-VHF equipment, address inquiries to 


Dept. T-1, or visit us at the IRE Show, Booths 268-269. 


a A> RESEARCH 
& DEVELOPMENT COMPANY : Inc 


55 JOHNSON ST., BROOKLYN 1, N. Y. 


Type 904 Type 584 


= VHF-UHF UHF 
Type 396-A ‘@ Be Noise Frequency 
ee Balun . Generator Meter 
Balance-Unbalance Transition ar os 
provides a low VSWR transition between permits direct is a high Q 
50 ohm unbalanced to 300 balance measurements of noise factors as high as Frequency 
transmission line over a frequency range 20 db for r-f amplifiers ond receivers Meter covering the 
of 470 to 890 me/s. operating from 10 to 1000 mc/s. band of 470 to 890 me/s. 


& nel bli isan 0.00 


WESTERN SALES OFFICE: 737 NO. SEWARD STREET, HOLLYWOOD 38, CALIFORNIA 
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LAUNCHES NEW BORON-CARBON RESISTOR (Tyne Boe) 
5] DEVELOPMENT IN STABLE FILM-TYPE RESISTORS 


@ 
Reduces temperature-coefficient of conventional 
deposited carbon resistors... 


* Provides high accuracy and long-time stability... 


Replaces high value wire wound precisions at 
savings in space and cost! 


NO LONGER A LABORATORY ITEM. NOW FULLY 
AVAILABLE THROUGH IRC’S MASS PRODUC- 
TION TECHNIQUES AND QUALITY CONTROL. 


Here's a completely new tool for electronic and avionic engineers — 
one that’s going to make possible higher stability circuits with 
smaller components. IRC'’s new Type BOC Boron-Carbon Resistor 
promises tremendous advantages in military electronic equipment 
such as gunfire control, radar, communications, telemetering, 
computing and service instruments. Heretofore strictly a laboratory 
item, Type BOC is now available to equipment manufacturers. Be 
sure you get full details. 


TYPE BOC BORON-CARBON 
Yo-WATT RESISTOR 


ser Stability and high accuracy under widely vary- 
ing temperatures make Type BOC Boron-Carbon 
Resistors ideal for a host of critical circuitry needs. 
Greatly improved temperature coefficients of resis- 
tance permit its use in place of costlier wire wound 
precisions in many applications. Small size makes it 
invaluable where limited space is a problem. And 
lower capacitive and inductive reactance allows it to 
be used in many circuits where the characteristic of 
wire wounds cannot be tolerated. 


lilustrations actual size 


carbons ... Voltmeter multipliers, divider circuits, 
bridge circuits, decade boxes, requiring unusual 
accuracy and stability with economy... High fre- ' 
quency tuned circuit loading resistors, terminating 
resistors, etc., requiring wire wound resistor stability 


The characteristics of Type BOC have been designed without undesirable high inductive and capacitive 
to meet Signal Corps Specification MIL-R-10509, reactance. 
IRC Boron-Carbon Resistors are particularly recom- Tolerance—1%, 2% and 5%. Resistance values— 
mended for:—Amplifiers and computer circuits requir- 10 ohms to Y2 megohm. Full technical data contained 
ing better resistance-temperature characteristic and in Catalog Data Bulletin B-6. Mail coupon for 
stability than those of carbon compositions or deposited your copy. 

wo dala ER aS: ie 


Latest small size addition to IRC’s famous 
Deposited Carbon PRECISTOR line 


~ Parts per Million Change in Resistance per °C temperature 


a : lilustrations actual size 


a cat 


wa ie co 
| Advance eh 
cong Uo (A. ool Meee IRC TYPE DCC (DEPOSITED CARBON) 
aive j 

10 oh - - i - | HIGH-STABILITY RESISTORS 
— ; | The ultimate in non-wire-wound accurate resistors, 
| Type DCC has been developed to meet the latest needs of 
100 ohms 80 280 170 | 20 modern electrical and electronic circuits. Conservatively 
| 1 rated at '2-watt, it combines accuracy and economy with 
1000 ohms 100 310 170 | 20 high stability, low voltage coefficient, and low capacitive 
+ | and inductive reactance in high frequency applications. 
| 10,000 ohms 100 330 170 20 Especially recommended for: — Circuits in which character- 
i T istics of carbon compositions are unsvitable and wire wound 
.1 megohm | 150 350 170 20 | precisions are too large or too expensive ....Metering and 
t + voltage divider circuits requiring high stability and close 
1.0 megohm | 200 400 =| 170 | 20 tolerance ... High frequency circuits demanding accuracy 
sade AS as toch aS | a and stability, but where wire wound resistors are unaccep- 


table. Tolerance—1%, 2%, 5%. Resistance values—100 
ohms to 2 megohms. Designed to meet Signal Corps Speci- 
fication MIL-R-10509. Send coupon for complete technical 
information in Catalog Bulletin B-7. 


INTERNATIONAL RESISTANCE COMPANY 
_407 N. Broad St., Philadelphia 8, Pa. 


Please send me coms ' formation or checked be y f 


NAME 


TITLE 


COMPANY 


ADDRESS 


CITY, 


GAIN 
RIAL 
TSCOF 


Model S-4-A 


YE a 
ized 


elec 


PULSESCOPES are Oscilloscopes to portray the attributes of the pulse: such as 
amplitude, duration and time displacement. Both of the PULSESCOPES have Video 


fiers with frequency response up to 11 megacycles with Video delay of 0.55 micro jomp 
and pulse rise and fall time better than 0.07 microseconds. oo 


S-4-A SAR PULSESCOPE— Video Sensitivity 0.5vp S-5-A LAB PULSESCOPE— Video Sensitiviigfhe 


to p/in. S Sweep 80 cycles to 800KC, either trigger or to p/in. Sweep 1.2 microseconds te 120,00(—FSP° 
repetitive. A Sweep 1.2 microseconds to 12,000 micro- seconds with 10 to 1 expansion. Sweep eithe 5s 
seconds. R Delay 3 microseconds to 10,000 micro- og _ po 
’ or repetitive. Internal Markers synchroniz 
seconds directly calibrated on precision dial. R Pedestal ” 4 Me 


Sweep from 0.2 microseconds to 500 microgjq , 
Trigger Generator and built-in precision alfgtab 
calibrator. Completely cased. Size: 1614 x 14, @ehan 
Weight: Less than 60 pounds. 


(or Sweep) 2.4 microseconds to 24 microseconds. In- 
ternal Crystal Markers 10 microseconds and 50 micro- 
seconds. Size 94x114x17\". Weight: Less than 
32 pounds. 


WATERMAN RAYONIC TUBE DEVELOPMENTS 


Since the introduction of Waterman RAYONIC 3MP1 tube for miniaturized oscillo- 
scopes, Waterman has developed a rectangular tube for multi-trace oscilloscopy. Identi-_ 
fied as the Waterman RAYONIC 3SP, it is available in P1, P2, P7 and P11 screen 
phosphors. The face of the tube is 114” x 3’ and the over-all length is 914’’. Its unique 


design permits two 3SP tubes to occupy the same space as a single 3’’ round tube, a 
| feature which is utilized in the S-15-A TWIN-TUBE POCKETSCOPE. On a standard 
{ 19” relay rack, it is possible to mount up to ten 3SP tubes with sufficient clearances for ¥ 
| rack requirements. All RAYONIC cathode ray tubes are available in Pl, P2, P7 and pp 
P11 phosphors. We are authorized to supply 3SP1, 3JP1 and 3JP7 with JAN stamp. cal 
| 3SP All RAYONIC tubes listed below operate on 6.3 volts heater with .6 amp. current. * 
$ 
DEFLECTION of t 
PHYSICAL DATA TYPICAL VOLTAGES FACTOR V/IN. MA). Vom th: 
7 Face Length Base Anode #3 | Anode #2 | Anode #1 Grid #1 D1 to D2 D3 to D4 | Anode + | 
3 inch Medium 3000 1500 | 300t0 515 | —22.5to —67.5| 12710173 | 94to 128 | 
3JP Round 10 inches | Diheptal 4000 
nei 12 Pin 4000 2000 | 40010690 | —30to —90 | 170to 230 | 125to 170 ; 
3 inch Small 1000 =| 200 te 350 0 to —68 140 to 190 | 130 to 180 
3MP 8 inches Duodecal 
wane 12 Pin 2000 | 40010700] O10 —126 | 28010380 | 26010 360 
4x3 Small 1000 | 165t0 310 | —28.5to —67.5| 731099 | 52to70 
3sP potas 9.12 inches| Duodecal 
erases 12 Pin 2000 | 33010620 | —58to—135 |14610198 |104to 140 


HOW, 


MARCH 3rd 


HRU 6th_AT BOOTH 29 


iGAIN 
RIAL Be 
TSCOPE MODEL $-14-A 


WIDE BAND oo 
POCKETSCOPE TWIN TUBE 
MODEL S-14-B POCKETSCOPE MODEL S-15-A 


/E and HANDSOME POCKETSCOPES are input circuit. The HI, WIDE and HANDSOME 


ized by small size, light weight, and out- POCKETSCOPES are the outgrowth of Waterman 
)® electrical performance. All units have fre- pioneering of the first commercial miniature oscil- 
g@ompensated attenuators as well as non-fre- loscope, which has proved to be useful and reliable over 
liscriminating gain controls. All units have a period of years. Combination filter and graph screens 
iodic and trigger sweeps from 1% cycle to are used for better visibility, thus traces can be observed 
ihe amplifiers are direct coupled thus fre- even under high ambient light conditions. Binding posts 
ygesponse starts from 0 cycles. No peaking coils for convenience of connections, with an effective shield, 
.» thus, the transient response is good. Full are used. S-14-A has sensitivity of 10 mv/inch with 
; of trace, both vertical and horizontal, is pass band above 200KC. S-14-B has sensitivity of 50 
‘E Means for amplitude calibration are pro- mv/inch with pass band above 1 megacycle. S-15-A is 
°C coupling in POCKETSCOPES provides similar to S-14-A except that it has two independent 
M—#stability of the trace, regardless of the line CR Tubes for multi-trace oscilloscope work. Acces- 
changes or variations of impedances in the sories such as carrying cases and probes are available. 


The Model S-11-A Industrial & Tele- Model S-12-B RAKSCOPE 
° vision POCKETSCOPE is a small, has the features of S-11-A 


compact, lightweight instrument for POCKETSCOPE. plus. The 
observation of repetitive electrical cir- oT a so 
cuit phenomena. The Industrial & RAKSCOPE is JANized and ee 
ak Television POCKETSCOPE is a com- the government model number S-12-B 
plete cathode ray oscilloscope incor- is OS-11. The Sweep, from 5 
th> cathode ray tube, vertical, horizontal, cycles to 50KC is either repetitive or triggered. Vertical 


S! i i l il > . . . . . 
eS A re 5 gan peeve gece Nseries and horizontal amplifiers are 50 millivolts rms per inch 


pp y. The Industrial & Television POCKET- with band pass from 0 to 200KC. Special calibrating 
car be used, not only for AC measurements, circuitry is provided for frequency comparison. Both 


+ .— —— = rape pee and the vertical and horizontal amplifiers are identical and 

‘ ‘ han pate gg » See oy D00KC. The sere use no peaking. The panel is only 7” high and the 

of t e vertical end horizontal amplifiers is high scope fits standard rack. The functional layout of the 
(@ th order of 100 mv rms/in. control permits ease of operation. 


A 


‘ ® : bee we et & | 


PHILADELPHIA 25, PENNA., 
CABLE ADDRESS, POKETSCOPE, PHILA. 


U.S.A. 
A 
WETERMAN PRODUCTS 


tu ers of POCKETSCOPES® + RAKSCOPES® + PULSESCOPES@and RAYONIC TUBES® 


a 


PRINT IN BINDING 


Why pay more? 
. . . forthe best 
Call CLEVELAND. 
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eC LEVELAND CONTAINERG 


CLEVELITE 
0SMALITE 


Laminated Phenolic Tubing 


These Ten Grades of Laminated Phenolic Tubing are 
being used in the Electronic and Electrical industries with 
astonishing success! 


Note how varied are their properties . . . how endless in 
variety are the diameters, lengths, and wall thicknesses 
in which this tubing is produced by us. 


A grade for every need! 


CLEVELITE COSMALITE 
Grade E ...... Improved post cure fabrica- Grade SP .. Post cure fabrica- 
cation and ye: tion and stapling. 
Grade EX... 5... Special grade for TV deflec- Grade SS ... General purpose. 


tion yoke sleeve. 


Grade EE ..... Improved general purpose. Grade SSP . . General purpose— 
Grade EEX ... Superior electrical oad mois- punching grade. 
ture absorption properties. | Grade SLF . Thin wall tubing 
Grade EEE ... Critical electrical and high —high dielectric 
voltage applications. and compression 
Grade XAX ... Special grade for govern- strength. 


ment phenolic specifications. 


Tell us your needs. We are known for our de- 
pendable service and prompt deliveries. 


°Reg. U.S. Pat. Off, 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N. Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE,, EAST ORANGE, N. J. 
NEW ENGLAND _ R.. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. |: 
HICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO [- 


TELE-TECH * March 1952 


Are you one of the thousands of elec- 
troni¢ engineers who has already re- 
que a copy of this important, new, 
32 p brochure on hermetic seal- 
ing? M\not, send your name in today 
for.your FREE copy. 


‘Néthing before has ever been done in 


[his highly specialized field that can 


compare with this new presentation on 
glass-metal headers. 


Beautifully printed in 3-colors, this bro- 
chure will bring you up to date on 
hermetic sealing, because it shows a re- 
markable exposition of what HERMETIC 
SEAL PRODUCTS CO. has achieved in 
miniature and sub-miniature plugs and 
seals, as well as in standard-size 
headers. 


Off The Press! 


Years of creative, fruitful effort by 
HERMETIC have made it the largest ex- 
clusive manufacturer of hermetic seals 
in the world. This company has pio- 
neered and introduced almost every 
important innovation in this most ex- 
acting field. 

HERMETIC’s specialist-engineers, with 
such a background, are eager to help 
you with your problems in the ever- 
expanding usage of hermetic sealing. 


VISIT HERMETIC’'S BOOTH NUMBER 129 AT THE 1952 |. R. E. SHOW. 


HERMETIC SEAL PRODUCTS CO. 
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COMPONENTS for INDUSTRY 


Over 9,000 items to meet 
every application need! 


RF TRANSMISSION LINES AND CONNECTORS 
COAXIAL (POLYETHYLENE) CABLES 
TEFLON CABLES 

FM AND TV ANTENNAS 
COMMUNICATIONS ANTENNAS 
AMATEUR ANTENNAS 

INDUSTRIAL TUBE SOCKETS 
TERMINAL BLOCKS 

HEAVY DUTY PLUGS 

AUDIO CONNECTORS 
SUBMERSION-PROOF CONNECTORS 
AN CONNECTORS 

RELAY PLUGS 

100 CONTACT CONNECTORS 
POWER PLUGS 

RACK AND PANEL CONNECTORS 
MINIATURE CONNECTORS 

RF CONNECTORS 

MULTI-WIRE ASSEMBLIES 

SPECIAL AN CABLE HARNESSES 


| TELE-TIPS 


| (Continued from page 12) 


FATIGUE AND STRAINED 
| LISTENING can prevent the ear 
from hearing short duration sounds. 
'This observation was expressed by 
| Joel Tall, veteran tape editor of CBS 
| Radio Technical Operations Dept., at 
la recent talk presented to the Audio 
| Engineering Society. Tall told of the 
|time he was required to remove a 
| brief duration cough from the mag- 
| netic tape recording of a radio show. 
|The cough was present on the tape, 
|but even after several playbacks, 
|fatigue prevented him from hearing 
|it. To reduce fatigue, it is suggested 
‘that loudness throughout the fre- 
| quency range be at normal room vol- 
/ume, good quality audio equipment 


| be used, and the room be acoustically 


DEAD-BEATS, BEWARE! We 
hear that Kellogg Switchboard has 
a device which can be attached to 
telephone line, or radio link, and 
which will enable suburban, branch 
department stores to quickly find 
out credit standing of customer from 
the main, downtown department 
store. To do this a punched, credit 
card is inserted in an _ electronic 
sender. At the receiver a credit form 
is automatically punched to agree 
with the master card. 


| BOMBAY EXHIBIT—The Ra- 


A lio & Electronic Society of India an- 
@ .0unces that the International Radio 


and Electronic Exhibition scheduled 
to take place in Bombay, India, 
February 9 to 29, has been postponed 
to November 10 to 30, 1952. Further 
details about the exhibition can be 
obtained from: The Secretary, In- 
ternational Radio & Electronics Ex- 
hibition of India, Fateh Manzil, 
Opera House, Bombay, India. 


US-CANADA TV NETWORK- 
ING—The forging of this interna- 
tional television link by the Am. Tel. 
& Tel. Co. has been authorized by the 
FCC. Antennas will be added to the 
Bell System’s microwave station at 
Buffalo to beam U.S. network pro- 
grams across the border to Toronto 
and later, by relay, to Montreal. 


TV FOR MOVIES !—lIt is inter- 
esting to note that one of the new 
South American television stations 
has made arrangements to sell the 
motion-picture films made of its top 
TV shows. Exhibitors located in areas 
without TV facilities will show the 
films. American telecasters might do 


well to copy. 
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MAGNETIC AMPLIFIERS can 
now be made to operate in frequency 
ranges from below commercial 
power frequencies to ultra high) 
radio frequencies. Because of its | 
ruggedness and reliability, the mag-| 
netic amplifier is fast becoming a) 
very popular substitute for the| 
vacuum tube in new equipment de- | 
signs since, even in the most complex | 
magnetic amplifier, there are no} 
fragile or moving parts to be dam-| 
aged by shock or vibration. 


WHOOPS, WAILS, GRUNTS, | 
and snmores have been heard each) 
spring at the U.S. Navy SOFAR Sta- 
tion in Hawaii, which listens to un- 
derwater sounds at an ocean depth 
of 2,100 ft. The period during which 
the sounds are heard most often co- 
incides with the time of year when 
hump back whales are present in the 
area in large numbers, and it seems 
possible that these sounds are made | 
by the whales. At times the sounds| 
are as loud as the noise made by 
small fishing boats in the area. 
Echoes from the sea floor and water 
surface have been heard following 
some of the sounds, but whether or 
not the marine life which make 
these sounds use the echoes for 
navigation or depth-finding is un- 
known. 


SMALLER AND SMALLER— 
Progress has been made with minia- 
turization of components but it is 
realized that apparatus size is often 
dictated by the amount of power 
that must be handled. All such 
limitations have been reduced by the 
advent of the Transistor. This device 
(called by the British “crystal 
triode”) operates at reduced power 
levels and thus permits the develop- 
ment of new materials and methods, 
smaller terminals, coils, resistors, 
capacitors, and transformers. 


GOOD HUMOR is one of the 
best articles of dress one can wear in 
company (says Salesman Sam), and 
you grow up the day you have your 
first real laugh—at yourself. A good 
laugh is sunshine in the house, and a 
sense-of-humor is the oil of life’s 
engine. Courtesy enables us to get 
along with others and to live with 
ourselves; it is the honey that blunts 
the sting of unkindness in another. 
The art of living rightly is like all 
arts, it must be learned and prac- 
ticed with incessant care; the first 
recipe for happiness being: “Avoid 
too lengthy meditations on the past.” 


Don’t worry too much about what! 


lies ahead; go as far as you can see, 
and when you get there, you can see 
farther on. 
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Components for Gndustry 
TO SOLVE EVERY ELECTRONIC and POWER PROBLEM! | 


Kidio-Electeonie Progiueots/ You'll find 


your friends and associates at the Amphenol Display Booth 
— meet them there! 


Most of the Amphenol electronic components — and there are over 9.0C 
of them —are the direct result of a specific application problem arisit 
in industry. Users of Amphenol components know that when they brir 
their electronic and power application needs to Amphenol they are ava 
ing themselves of one of the most specialized engineering staffs ar 
testing laboratories in the electronics industry. 


AMERICAN PHENOLIC CORPORATIO?P 


1830 SOUTH 54th AVENUE © CHICAGO 50, ILLINO! 


7S ALL 


he ina os 


oc apni 


F you plan to start TV station operations 
with a modest equipment investment... 
and still be sure you get adequate signal 
coverage ... this new “2 kw” is a logical, 
economical solution to your problem. Initial 
equipment expense is lower than that of 
most TV stations on the air today. And tube 
costs are low—because all the tubes are 
standard types. 


Used with RCA’s popular and inexpen- 
sive high-gain 3-section Super Turnstile An- 
tenna, this transmitter produces 5 kilowatts 
ERP—at the lowest cost per radiated kilo- 
watt in TV history. Used with RCA TV 


antennas of higher gain, this transmitter 
provides up to 20 kw ERP! 


Why not ask your RCA Broadcast Sales 
Specialist to help you with your planning. 
He can tell you precisely what you'll need 
to go on the air—and how to do it at lowest 
cost. Make use of his “know-how.”. Call 
him today. 


ANNOUNCING—a 64-page book on 

RCA’s new line of TV broadcast 

equipment for all channels, 2 to 83! 

, An indispensable reference for station 

/ planning. Available only from your 
RCA Broadcast Sales Specialist. 


*Effective radiated power 
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The heart of the “2 kw”— 
the forced-air-cooled triode, RCA-5762 


This service-proved triode features sturdy internal 
construction—and a very efficient plate radiator. 
The tube takes less than half the air flow pre- 
viously needed for a tube having the same power- 
handling capability. And it’s available through 
any RCA Tube Distributor! 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT 


CAMDEN. N.J. 
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MEET JAN-R-26A! 


Designed to withstand the rigid 
Characteristic G humidity tests of the most 
stringent specification of them all—JAN-R-26A— 
Sprague’s new Blue Jacket Wire-Wound Resistors 
give trouble-free service in military electronic 
and electrical equipment exposed to extremely 
damp climates ! 

These outstanding new members of the 
Sprague resistor family are now available in tab 
terminal styles RW29 through RW39 in wattage 
ratings up to 166 watts. 

You'll find the complete Blue Jacket Story 
with performance specifications in Engineering 
Bulletin 110, just off the press. Get your 
copy without delay. 


YOU'LL KNOW THESE REMARKABLE RESISTORS BY 
THEIR VITREOUS ENAMEL BRIGHT BLUE JACKETS 


PIONEERS IN ELECTRIC 
AND ELECTRONIC DEVELOPMENT 


Wt Trademark 
SPRAGUE ELECTRIC COMPANY + NORTH ADAMS, MASSACHUSETTS 
i 
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RADIO-TELEVISION-ELECTRONIC INDUSTRIES 


O. H. CALDWELL, Editorial Director * M. CLEMENTS,Publisher * 480 Lexington Ave., New York (17) N. Y. 


Greater Membership Value Through IRE's Plan of 


Specialized Groups 


Additional usefulness for the Institute of Radio Engineers is promised by the recent 
trend to special Professional Groups, which already include more than a third of the 
IRE membership. 

Complex as the radio-electronic-TV art has grown—bringing correspondingly complex 
responsibilities to the Institute—a way is now found by which specialists and those inter- 
ested in particular fields, can follow out their specialties fully, while still operating under 
the broad IRE charter. 

A number of professional groups are already in operation, as shown by the chart on 
the front cover of this issue. In addition, there are new groups on Electron Devices and 
Electronic Computers just launched, and half a dozen others in planning and organiza- 
tion stages. 


Group Meetings—Chicago Plan 


Creation of the Professional Group Plan will mean that no longer need specialized 
outside associations be formed to care for the interests of technical specialists in our 
broadening field. These requirements can now be fully taken care of by the intramural 
group organizations, while members still enjoy the wide benefits of the parent body, to- 
day grown to 23,000 members and 8,000 students. 

Of particular usefulness is the so-called Chicago Meetings Plan, which indicates how 
local IRE sections can promote Professional Groups while still retaining the cohesion 
of full local membership. In Chicago the practice has been to hold first a general-mem- 
bership dinner session, followed by a speech on a broad engineering topic. Then the 
general membership meeting breaks up and the various local professional adherents 
reassemble in groups to hear papers and discussions on their own specialties. Here is a 
formula which should have wide adoption by other local IRE sections, since the plan can 
be made as flexible and responsive as local membership interests may dictate. 


Group Symposiums at N. Y. Convention 


Indeed a similar philosophy underlies the programming of the national IRE conven- 
tion at New York City, March 3-6. By organizing symposiums of special group interests 
and topics, this 1952 convention plan secures for the attending engineer all the advan- 
tages of the big convention sessions, plus special-interest coverage at his own profes- 
sional level. And to further social contacts among engineers with common interests, 
arrangements have also been made for Group tables at the President’s Luncheon of 
Tuesday, March 14. 

The radio-electronic-TV industry has grown so huge and so diversified that the new 
trend in IRE to specialized groups can accomplish great things. It will intensify mem- 
bership interest and usefulness, while cementing our diversified specialists into a united 
radio-engineering front. 
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RADARSCOPE 


Revealing Important Advances Throughout the Spectrum 


of Radio, TV and Tele Communications 


REARMAMENT 


$3 BILLIONS may be nearer the actual production 
of radio-electronic equipment during 1952, if we are to 
credit the statement by Captain W. I. Bull of the Office 
of Naval Materiel, made before the Radio-Radar Indus- 
tries of Chicago. Captain Bull estimates the radio- 
electronic program to be presently 27% behind schedule. 
Applying this deficiency factor to the $4 billions schedule 
figure approved by Munitions Board and NPA officials, 
and presented in our January issue, brings the total 
down to a practical $3 billion level, which is also in 
accord with conservative informed outside authorities. 
Several other Pentagon programs have been “re-phased” 
(in Potomac jargon), and similar reshaping of electronic 
rearmament may revise electronics’ present “dubious 
distinction as the bottleneck of defense,” to quote Cap- 
tain Bull further. At any rate, says he, electronic pro- 
duction is now showing a definite upward slope. 


PRODUCTION 


LAST YEAR, our production lines, says Captain 
Bull, “were turning out military electronic equipment at 
an annual rate over $1.5 billions. Projecting all of the 
intangibles ahead, and taking a good look into the crystal 
ball, we find our annual production rate as of July 1, 
1952, will be about twice the present rate, with the 
curve continuing to rise, although having a tendency to 
level off to a predicted peak level for the third and 
fourth quarters of calendar 1952. A recent Defense Pro- 
duction Administration has stated that elec- 
tronics manufacture is due to rise approximately 268% 


release 


“HIGH FREQUENCY” 
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in calendar 1952, as compared to production in 1951.” 
This reference is to the production upsurge as the con- 
tracts now on the books get into full production and, 
while stated differently, is in close agreement with the 
$3 billions figure. 


CONSTRUCTION 


$700 MILLIONS—New television construction, 
after the freeze is lifted, will exceed $700 million, pre- 
dicts President Harold E. Fellows of the NARTB. Basing 
his estimate on a survey conducted by Neil McNaugh- 
ten, NARTB engineering director, Fellows explains that 
this figure does not include professional fees such as 
lawyers’, engineers’ and consultants’ charges. Construc- 
tion costs of TV were estimated in the VHF: $219,000 in 
cities under 50,000; $274,000 in cities of 50,000 to 250,000; 
$332,250 in cities 250,000 to one million and $433,250 over 
a million. Complete station costs with a maximum ERP 
of 100 to 200 kw range from $587,500 to $593,500, accord- 
ing to channel. In the UHF, construction costs will be: 
$235,500 in cities less than 50,000, to which $27,500 
should be added if the tower is self-supported; $281,250, 
to which $70,000 should be added for self-supported 
towers, in cities 50,000 to 250,000; $339,750 in cities 
250,000 to one million (add $70,000 for self-supported 
tower); $471,250 in cities over one million (add $70,000 
for self-supported tower). 


IRE FOUNDERS, WITH OTHER OLD-TIMERS, IN 500-YEAR GROUP 


This collection of radio old-timers, aggregating 500 years of radio experience, 


includes the only two living founders of the Institute of Radio Engineers, 


John V. L. Hogan, consulting engineer, and Dr. Alfred N. Goldsmith, consulting engineer and long-time editor of the IRE Proceedings. In the group, stand- 
ing left to right, are Paul Godley, short-wave pioneer and consulting engineer; 0. B. Hansen, engineering vice-president NBC; Walter Lemmon, owner 
WRUL and WGCH; Founder Hogan; Louis Pacent, consulting engineer; Elmo Pickerill, pioneer telegrapher; William Dubilier, inventor; and Founder Gold- 
smith. Seated: left to right, 0. H. Caldwell, editorial director TELE-TECH; 1. E. Showerman, president Radio Executives Club; Brig. Gen'l David Sarnoff, Chair- 
man RCA; Gen'l Harry C. Ingles, former Chief Signal Officer U. S$. Army; and Elmer E. Bucher, radio author and consultant. 
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SPECTRUM ANALYSIS 
TELE-TECH’S CAMPAIGNS for a continuous TV 


spectrum and for higher broadcast powers, receive em- 
phatic confirmation in the new JTAC 200-page analysis 
of Spectrum Conservation, being made ready by the 
joint IRE-RTMA committee, as reported in more detail 
on a following page. Ideal TV layout would be 100 TV 
channels from 100 to 700 MC, says JTAC—with AM 
radio stretching from 180 to 1200 KC, and emphasis 
being laid on our British friends’ 200-KC band as of 
especial AM merit. TV powers of 500 KW are urged, a 
step adopted long ago by even the Russians. Frank 
criticism of international short-wave broadcasting is 
courageously offered; obvious engineering preference is 
for relays and recordings feeding into local BC bands. 
Beyond 30,000 MC some new physiological effects are 
looked for; approaching 300,000 MC, power concentra- 
tions in radio beams may even drill holes! 


TELE-COMMUNICATIONS 
LONGEST-DISTANCE radio message ever trans- 


mitted, by all odds, was that sent a short time ago over 
a 480,000-mile path from Cedar Rapids, Iowa, to Wash- 
ington, D. C. via the moon as a reflector. During half- 
hour tests slow hand-keyed messages were transmitted 
and recorded. The transmission-delay period of 2% sec- 
onds corresponded with the moon’s distance of 240,000 
miles, and the received message in azimuth and eleva- 
tion coincided with the moon’s position. The Collins 
Radio transmitter laboratory employed a crystal-con- 
trolled transmitter with a resnatron amplifier in the final 
stage. Frequency used was 418 MC, and power output to 
antenna was 20 kw. A tapered-wave-guide horn an- 
tenna was connected to the transmitter through several 
feet of waveguide. This antenna was 75 ft. long with an 
aperture of 24 by 20 ft. Receiving antenna used by Na- 
tional Bureau of Standards was a 30-ft. parabolic re- 
flector. 


COLOR-TV 


INTERIM IMPROVEMENT is now going on in the 
color field behind closed doors. But when the united- 
industry system eventually comes up for public pre- 
sentation, it should be interpreted not merely as a new 
color-TV system but as a “better black-white system, 
plus.” For under the new standards most of the limited 
channel space is devoted to producing a good “bright- 
ness” or black-white signal. Meanwhile, all the needed 
information about color—hue and saturation—can be 
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conveyed on a small invisible sub-carrier tucked in at 
the upper end of the video channel. Thus the new system 
can be thought of as delivering, first, a standard black- 
white signal, exactly like the one now broadcast. This 
provides the basic picture. To this is added a small sub- 
carrier which colors the resulting picture to its final 
color form. In this way the present 16,000,000 receivers 
will get good black-white from the basic signal,—while 
future color sets will use the additional sub-carrier in- 
formation to get a full-color picture. 


ENGINEER PERSONNEL 
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The critical shortage of engineers in the days ahead is indicated by ithe 
above chart of all U. S$. engineering graduates, compiled by the En- 
gineers Joint Council, New York. By years, the numbers of engineers 
graduated are contrasted with two sets of estimates of the number of 
engineers likely needed by civilian and Defense activities. Figures are 
based on data from Amer. Society for Engineering Education and En- 
gineering Manpower Commission. 


Fig. 1:  UHF 

converter in cabinet has 

lighted dial marked in channel 
numbers that range from 14 to 82 


By HENRY HESSE, 
Senior Engineer, Television Receiver 
Div. Allen B. Du Mont Laboratories, 

Inc.. East Paterson, N. J. 


j Were paper will first outline 
4 briefly the design requirements 
of a UHF television converter, and 
will continue with a detailed de- 
scription of a practical converter to- 
gether with its performance charac- 
teristics. 

The fundamental design require- 
ment of a UHF TV converter is that 
it shall be universally adaptable to 
any TV receiver. This design re- 
quirement implies’ the 
specific requirements: 

1. The converter output frequency 

must be on one of the 12 regular 

TV channels. 

2. The output impedance of the 
converter must be 75 ohm coax- 
ial as well as 300 ohm balanced 
to match all TV receiver an- 
tenna impedances. 

3. The converter must be self- 
powered. 

4. The converter must be operat- 


following 


Fig. 2: Block diagram of converter which changes 
UHF input frequency to an i-f of 76 to 88 MC 
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able on both intercarrier and 
separate sound type TV re- 
ceivers. This is a very severe 
requirement for a converter 
used with a separate sound re- 
ceiver with regard to micro- 


frequency drift. This require- 

ment is important since many 

receivers use a separate sound 

i-f channel. 

5. Tuning of the converter should 
be as easy as tuning a TV re- 
ceiver even though the preci- 
sion of tuning is increased four 
times. 

This converter is designed to 
cover the complete UHF TV band of 
470 to 890 mc in a single continuous 
tuning operation. The UHF signal is 
converted to an i-f between 76 and 
88 mc. The converter is connected to 
the antenna terminals of any stand- 
ard VHF receiver tuned to either 
channel 5 or 6. The UHF input is 
designed for 75 ohm coaxial line 
RG-59/U or equivalent. The VHF 
output will match either 75 or 300 
ohm VHF TV receiver antenna con- 
nections. 

The converter in its cabinet pre- 
sents a small unobtrusive view, as 
shown in Fig. 1. The edge lighted 
tuning dial is marked in channel 
numbers from 14 to 83. The knob on 
the left is the combination off-on 
and VHF-UHF switch. The concen- 
tric knobs on the right are for 
coarse and fine tuning. The tuner 
drive reduction ratio is 6.6:1 on 
coarse tuning, and 20:1 on fine tun- 
ing. This tuner drive and fine tuning 
knob was used to tune in an 880 
mc CW carrier to zero beat on a 
communications receiver without 
difficulty. 

A block diagram of the converter 
is shown in Fig. 2. The UHF antenna 
is connected to a high pass input 
filter, which serves to attenuate 
VHF signals from the converter. 
Following the high pass filter is a 
double tuned preselector circuit to 
provide maximum UHF selectivity. 
The preselector feeds a 1N72 crystal 
mixer, which, together with a 6AF4 
local oscillator, converts the signal 
to i-f between 76 and 88 mc. The 
output of the mixer is amplified by 
a 6BQ7 cascode low noise amplifier. 


phonic howl and local oscillator 


A New UHE 


Continuously tunable over the 470-890 


over 60 db i-f rejection, and low rad- 


The signal then goes to the VHF re- 
ceiver tuned to channel 5 or 6. A 
power supply provides heater and 
plate voltage to the low noise ampli- 
fier and the local oscillator. 

The optional use of channel 5 or 
6 on the TV receiver is to minimize 
interference from a local VHF TV 
station that may be operating on one 
of these channels. The user is in- 
structed to select the channel not 
occupied by a local TV station. 

The converter chassis, as removed 
from the cabinet, is shown in Fig. 
3. The r-f preselector and oscillator 
are in the well shielded box located 
just behind the dial. Attached to the 
rear of the shielded box is the input 
high pass filter. The low noise am- 
plifier tube and output transformer 
are located on the left front corner 
of the chassis. The power transfor- 
mer, rectifier, electrolytic capacitor 
and the terminal board for UHF an- 
tenna and receiver connections are 
all located at the rear of the chassis. 

Each section of the converter will 
now be described in detail. 


High Pass Filter 

As shown in Fig 4, the UHF signal 
picked up on the antenna, is con- 
veyed to the converter via a 72 ohm 
coaxial cable, type RG-59/U. The 
coaxial cable is connected to the 
high pass input filter. The filter con- 
sists of a half-section M derived, 2 
constant K, T sections followed by 
a terminating M derived half-sec- 
tion. The M derived half-sections 
have an M of 0.6. The cutoff fre- 
quency is 400 mc, while the infinite 
attenuation of the M derived sec- 
tions is 320 mc. The high pass filter 
assembled and disassembled is shown 
in Fig. 5. Note the conventional ca- 
pacitors and coils used in the filter 
and the small size of the filter. The 
high pass filter attenuation curve is 
shown in Fig. 6. 

Three ganged tuning elements 
shown in Fig. 7 are used to tune the 
double tuned preselector and oscil- 
lator. These tuning elements consist 
of two concentric flat strips with a 
movable shorting contact between 
the strips. The shorting contacts of 
each tuning element are coupled 
together on a common bakelite shaft 
to rotate in unison. A metal disc is 
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iation, is adaptable to any TV receiver 


inserted within and contacting the 
inner concentric strip at many 
points. This disc was found neces- 
sary to eliminate a parasitic reso- 
nance and to reduce the inductance 
of the tuning elements. Fig. 7 also 
shows two separate tuner elements 
and a bakelite rotor carrying the 
shorting contact used in the pre- 
selector. 

The tuning elements are shcewn as 
L1 and L2 on the schematic diagram, 
Fig. 4. The preselector consists of 
two tuned circuits coupled together 
through a small adjustable coupling 
capacitor about 0.3 uuf, C9 in Fig. 4. 
The high pass input filter is matched 
to the first preselector circuit by 
means of capacitors C4, C7, while 
C8 is used for tuning this preselec- 
tor to resonance. The second pre- 
selector is matched to the crystal 
mixer by means of Cll, while C10 


Television Converter 


MC band, design with 21 db noise figure, 


Fig. 3: Converter 
chassis layout shows 
r-f preselector and 
oscillator in shielded 
box behind dial, in- 
put filter attached to 
rear of box, ampli- 
fier tube and output 
transformer in left 
front corner, and 
power supply in rear 


is used to tune this preselector to 
resonance. All capacitors are 0.5-3 
uuf ceramic trimmers. The physical 
layout of the preselector and oscilla- 
tor components may be seen in Fig. 
8 showing the tuner box with its 
shield cover removed. The oscillator 


tube and the four preselector trim- 
mer screws are obvious. 

The crystal mixer is a 1N72 
germanium diode shown as X1 in 
Fig. 4. The UHF input signal ap- 
pearing across Cll is applied to one 
side of the crystal mixer. The r-f 


Fig. 4: Converter schematic indicates 72 ohm input to high pass filter, feeding i-f amplifier through tuned circuits and crystal mixer 
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UHF CONVERTER (Continued) 


Fig. 5: Construction of high pass filter 


choke L10 is part of a low pass filter 
to pass the i-f output of the mixer, 
to prevent loss of r-f signal, and to 
reduce oscillator radiation. The other 
side of the crystal is connected to 
the oscillator injection network con- 
sisting of R1, C12, L11, and a pick- 
up tab. The injection network is in- 
side the oscillator compartment to 
reduce radiation. 


Uniform Crystal Current 


A uniform crystal current is im- 
portant to maintain a constant crys- 
tal impedance at r-f and i-f and 
also to obtain a low noise figure. The 
injection network was designed to 
obtain a relatively uniform crystal 
current characteristic over the band 
as shown in Fig. 9. Because the pick- 
up is capacitive, the injection will 
increase with frequency. Capacitor 
C12 and Lill are resonant near the 
minimum oscillator frequency and 
help to increase the injection at the 
low frequencies. Resistor R1 limits 
the maximum impedance to 68 ohms 
at 400 mc. The impedance of the in- 
jection network is only 20 ohms at 
800 mc due to C12, and 8 ohms at i-f 
due to Lill. The injection circuit 


200 300 400 500 600 700 800 
FREQUENCY (MC) 


Fig. 6: Filter attenuation characteristics 


losses must be kept low since the 
network is in both the r-f and i-f 
circuits. 

The oscillator circuit shown in 
Fig. 4 is a Colpitts oscillator using 
a 6AF4 tube and is tuned by tuner 
section L3. The grid capacitor C13 
is used for the high frequency oscil- 
lator tracking adjustment, while 
fixed grid capacitor C29 (4 uwuf N 
750) is used for temperature com- 
pensation. A special oscillator tube 
socket had to be designed because 
excessive capacitance and induct- 
ance, encountered in conventional 
tube sockets, prevented the oscilla- 
tor from reaching the maximum 
frequency required. The special 
oscillator socket is shown in Fig. 10. 
The socket contacts the tube pins 
very close to the glass, reducing in- 
ductance to a minimum. Air dielec- 
tric between the grid and plate con- 
tacts reduces socket capacitance to a 
minimum. A tube may be changed in 
this special socket as easily as in a 
conventional socket. 

R-F chokes have a bad reputation 
for developing parasitic resonances 
at UHF. We have been very fortu- 
nate in picking a 0.5uh choke from 
stock that has caused very little 


Fig. 7: (L) Three ganged tuning elements consist of concentric strips and shorting contacts. 
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trouble. Eight of these chokes are 
used in the oscillator and preselector 
circuits. 

The oscillator performance, as 
measured by its developed grid bias, 
is relatively uniform as shown by 
Fig. 12. This variation of oscillator 
bias accounts for variation of mixer 
crystal current shown in Fig. 9. 

Radiation is an important con- 
sideration in the design of a tuner 
or converter. We have endeavored 
to reduce the radiation by thorough 
shielding of the tuner and additional 
shielding of the oscillator. The oscil- 
lator supply leads (heater and B+) 
pass through a two-section filter. 
The mixer output is also filtered. By 
these means we have been able to 
reduce oscillator radiation from the 
chassis to a very low level. 

For example, a converter receiv- 
ing a 140uv signal was connected to 
a receiver in the normal manner. A 
converter without antenna connec- 
tions was placed adjacent to the first 
converter. The second converter, 
when, tuned so its oscillator was on 
the frequency of the received signal, 
only produced sound bar interfer- 
ence but did not black out the pic- 
ture, indicating that the chassis 
radiation was about 140 uv. The 
oscillator voltage measured at the 
UHF antenna was 10 mv maximum. 


Tracking and Alignment 


Tracking the r-f preselector cir- 
cuits was not difficult, but tracking 
the r-f circuits with the oscillator 
was quite difficult. Conventional 
methods cannot be used at UHF be- 
cause of residual inductance and 
‘apacitance effects within the oscil- 
lator tube envelope. This makes the 
shape of the oscillator tuning curve 
different than the r-f tuning curve 
which cannot be even approximately 


Fig. 8: (R) Physical layout inside tuner box 
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Fig. 9: Crystal current characteristics 


Fig. 10: Oscillator with special tube socket 
has minimum inductance and capacitance 


correlated at two or three points as 
conventional low frequency circuits 
are tracked. The method finally 
adopted was to alter the character- 
istic impedance of the tuner ele- 
ments (se e Fig. 7) by tapering the 
width of the outer strip to obtain 
the correct frequency difference be- 
tween the oscillator and r-f pre- 
selector circuits at all frequencies. 
In order to align the double tuned 
preselector circuit properly, it is 
necessary to have a high output 
UHF sweep generator and an oscil- 
loscope. No suitable UHF sweep 
generator was available so this had 
to be designed and built before a 
preselector could be designed. But 
this development is another story. 

The alignment procedure uses the 
mixer crystal as a rectifier. The rec- 
tified output of the crystal shows the 
response curve on an oscilloscope. 
(See appendix.) 


Low Noise Amplifier 


The i-f output of the crystal mixer 
may, with proper impedance trans- 
formation, be connected directly to 
the TV receiver antenna terminals. 
This is not advisable since most TV 
receivers in use do not have low 
noise cascode tuners. While the low 
noise amplifier principle has been 
known a long time, TV tuners have 
only recently adopted this idea. It 
was deemed advisable to include a 
low noise amplifier as part of the 
converter since a large proportion of 
UHF reception will be in fringe 
areas. 

The low noise amplifier employs 
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a 6BQ7 dual triode in a neutralized 
cascode circuit (grounded cathode 
triode feeding a grounded grid 
triode) as shown in Fig 4. The first 
stage is neutralized by L20. The 
double tuned output transformer 
(T2) secondary circuit has provision 
for 72 ohm unbalanced 300 ohm 
balanced output functions: 

The VHF-UHF switch performs 
balanced output impedances: 

(1) In VHF position the converter 
is turned off and the VHF antenna 
connects to the VHF receiver an- 
tenna terminals. 

(2) In the UHF position the con- 
verter is turned on, the UHF con- 


verter output is connected to the TV 
receiver antenna terminals and the 
VHF antenna is shorted to ground 

The power 


supply is a conven- 
tional transformer type using a 6x4 
rectifier and a two-section RC filter 
The low noise amplifier is operated 
at 150 v and the UHF 


operated at 75 v 


oscillator is 


Overall Performance 


The most important criterion of 
any input circuit is its noise figure 
The maximum and minimum noise 
figure obtained on three converters 

(Continued on page 114) 


Fig. 11: Oscillograph photos of preselector and crystal mixer response and reflection coefficients 
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| | Pt-Rh TABS “CRIMP” 
‘1 WELDED TO COIL 


FINISHED HEATER AFTER 
COATING AND FOLDING 


Fig. 1: 26.5 volt heater made by crimp 
welding to reduce heat transfer to coil wire 


By WILLIAM R. WHEELER, 
Sylvania Electric Products, Inc. 
83-30 Kew Gardens Road 
Kew Gardens 15, N. Y. 


"P°HE operation of electron tubes 

from 26.5 v. battery supplies is 
particularly desirable in such appli- 
cations as airborne and vehicular 
communications equipment, where 
units must continue to perform dur- 
ing “standby” or “ground” time of 
the carrier. Until recently, there 
were available only a few types of 
tubes which could be operated with 
26.5 v. electrode potentials, and all 
were miniatures or larger. In line 


Fig. 3: Life test effect on g,, with 26.5 volts on all tube elements. 


Nubminiature Tubes 


New tubes designed for 26.5-volt battery 


cations. Long life, excellent high frequency 


with current trends to miniaturize 
all electronic components, the Serv- 
ices have sponsored the development 
of several 26.5. v. subminiature types. 
UHF types developed by Sylvania 
for military use with 26.5 v. on all 
elements include the 5904 medium- 
mu triode, 5905 sharp cutoff r-f pen- 
tode, 5907 remote cutoff r-f pentode, 
and 5908 pentode mixer. UHF tubes 
utilizing 26.5 v. heaters with con- 
ventional B* voltages are the 5803 
double diode. 5906 sharp cutoff r-f 
pentode, and 5916 pentode mixer. 

In addition to the special operat- 
ing conditions specified for these 
tubes, the development contracts 
called for other high quality fea- 
tures, including long life, high am- 
bient temperature operation, high 
frequency performance, low vibra- 
tion noise output, and resistance to 
high levels of impact shock and sus- 
tained mechanical vibration. 


26.5 Volt Heater 


The development of a heater to op- 
erate at a center rating 26.5 v. was 
complicated by the limited size with- 
in a subminiature cathode, and by 
the high resistance required to limit 
heater dissipation to one watt. In the 
early stages of the program, some in- 
vestigation was made of the possi- 
bility of using solid body heaters 
which were to be refractory semi- 
conductors coated or infused with 
conducting material. Since it was be- 
lieved necessary to maintain a posi- 


SUPPLY VOLTAGE 210 265 30.0 VOLTS 
GAIN FOR O11 Vems SIGNAL 11.5 12.0 12.5 —— 
MAXIMUM SIGNAL FOR 

030 04! 049 RMS 
5% DISTORTION VOLTS 


SUPPLY 
VOLTAGE 


Fig. 2: R-C amplifier using 5904 tube shows 
stable gain over wide range of voltages 


tive temperature coefficient of re- 
sistivity to prevent “run away” of 
heater current, efforts were concen- 
trated on ceramic-metal powder 
mixtures and metal films on ceramic 
bodies. In general, the method was to 
mix a refractory oxide with a metal 
powder and a binder, extrude the 
mixture through a steel die in a hy- 
draulic press, fire the rods in a con- 
trolled atmosphere, and attach con- 
nectors. Although satisfactory meth- 
ods were developed for preparing 
and testing the samples, it was not 
possible to develop a heater composi- 
tion possessing the required resistiv- 
ity of 0.895 ohm/cm by these means. 
Consequently, all further work on 
the program was concentrated on 
wire heaters. 

A typical one-watt 6.3 v. heater in 
use at the inception of this program 
consisted of six folds of 0.0013 in. 


tungsten wire. A 26.5 v. one-watt 


Fig. 4: (R) R-C amplifier and voltage change data, 5905 tube 
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— for Mobile Communications 


operation are ideally suited for aircraft and vehicular equipment appli- 


response, resistance to shock and vibration are outstanding features 


heater of similar design would re- 
quire 42 folds of 0.00094 in. wire, 
which obviously could not be in- 
serted into a round cathode of 0.025 
in. ID. As a result, attention was di- 
rected to designs using coiled wire. 
Several types of coils were tried and 
found to be unsatisfactory, including 
a straight coil with a heater return 
connection through the tube mount, 
a straight coil containing an insu- 
lated return connection, a small in- 
sulated coil within a larger coil, etc. 

The use of a simple folded coil 
was made possible by a change in 
cathode sleeve to an oval 0.025 in. x 
0.048 in. x 12 mm. The folded coil 
utilized a total coal length of 28 mm, 
as opposed to 18 mm in former de- 
signs, and entailed no heater return 
problems. Early models of this heat- 
er were made of 0.00088 in. tungsten 
wire wound at 700 TPI on a 0.010 in. 
molybdenum mandrel. The coils were 
tacked welded to the mandrel, cut to 
length, dip coated cataphoretically 
with aluminum oxide, and fired one 
minute in wet hydrogen, at 1600°C. 
The mandrels were then dissolved 
out of the heaters in a solution of 
sulphuric and nitric acids. These 
heaters proved reasonably satisfac- 
tory for all objective requirements, 
but posed a difficult handling prob- 
lem in manufacturing because of 
their fragile nature. 


Insulated Mandrel 


This problem was solved by wind- 
ing the coil directly on an insulated 
mandrel which remains within the 
heater to make it stronger. The man- 
drel was prepared by a continuous 
process of cataphoretically coating 
0.002 in. tungsten wire with alumi- 
num oxide to a diameter of 0.010 in., 
and firing in hydrogen. This cata- 
phoresis process is similar in prin- 
cipal to wire plating. The coated 
mandrel was then fed into a stand- 
ard automatic coil winding machine 
of the type used in the lamp indus- 
try, and the heater coil was wound 
continuously on the insulated man- 
drel. The coil was then tabbed, cut 
into heater lengths, dip coated cata- 
phoretically, and again fired. After 
final coating, the heaters were nicked 
in the center and folded. This proce- 
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dure produced a heater of solid but 
flexible mass which could be han- 
dled without danger of breakage. 
The heater connection used in 
early designs consisted of a refrac- 
tory metal tab which was formed 
around the heater and welded di- 
rectly to the coil wire. This “sand- 
wich” type weld often resulted in 
damage to the coil due to the heat in- 
volved and to the possible mechani- 
cal stress on the fine coil. A subse- 


Fig. 5: Circuit of 400 MC single-stage amplifier 


quent method consisted of forming 


the platinum-rhodium tab around 
the heater, and making the weld 
next to, rather than through, the 


coil. This “crimp” welding procedure 
reduced the heat transferred to the 
coil wire and prevented the coil from 
being smashed by the welder, at the 
same time providing a good mechani- 
cal and electrical connection. The 
heater design is illustrated in Fig. 1. 


A modified version of this heater 


using 5905 or 5907 tube with 26.5 volt supply 
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shows promise of being quite suit- 
able to high speed production. 

These 26.5 v. coiled wire heaters 
are mechanically very strong, and 
are easy to handle. They are not 
critical to exhaust and can withstand 
voltages as high as 85 v. without 
burnout. Pilot line production of 
these heaters at Kew Gardens re- 
sulted in processing failure of 2.5%. 
The quality of heaters of tubes re- 
leased for shipment is assured by 
running a sample from each manu- 
facturing lot on heater-cycling test, 
at maximum heater voltage and 
with 140 v. RMS applied between 
heater and cathode, with all other 
elements grounded. 

The cycle time is one minute on 
and four minutes off, and each 
sample must complete 2500 cycles 
with less than 5% of the total possi- 
ble tube cycles being lost due to 
heater failure. Tube failures within 
2500 cycles have been reduced from 
14.5% on early tube lots to approxi- 
mately 1.5% on current production. 
This compares with about 0.5% on 
6.3 v. coiled heater types of the pre- 
mium subminiature line. 

The 5904 triode, the 5905 sharp cut- 
off pentode, the 5907 remote cutoff 
pentode and the 5908 pentode mixer 
were required to operate directly 


from aircraft battery supplies at a 
design center voltage of 26.5 v., and 
to provide useful performance at 
frequencies as high as 400 mc. These 
types are revisions of their 100 v. 
predecessors. In order to provide 
adequate performance at 26.5 v., it 
was necessary to increase the field 
potential in the control grid region, 
to maintain maximum plate resist- 
ance of pentodes, and to operate the 
tubes at the lowest possible control 
grid bias. It was decided that the 
tubes should not be rated at zero 
bias, since the grid current at this 
condition would be intolerable in 
many circuits. A rating with fixed or 
cathode resistor bias was undesir- 
able as it would reduce the trans- 
conductance rating if sufficient 
safety factor were allowed in the 
matter of grid current. 


Contact Potential Variations 


Instead, the tubes were rated with 
2.2 megohm grid resistors and zero 
applied bias, the bias being developed 
by 0.2-0.4 ua of positive grid cur- 
rent. This system has the advantage 
of operating each tube at its lowest 
possible grid bias, and hence its 
greatest transconductance. The dis- 
advantage lies in the dependence of 


Fig. 7: (L) Circuit diagram of typical receiver front end. Using 26.5 volt 
tubes such as type 5908, it produces gains as high as 28 with bandwidth 
of 0.5 MC. Fig. 8: (R) Photograph of receiver front end showing size 


the bias value on the total contact 
potential betw2en the cathode and 
the grid, a potential which is gener- 
ally regarded as rather difficult to 
control. This situation has been re- 
lieved through the selection of proper 
grid materials and processing sched- 
ules. Recent pilot plant production 
indicated that considerable progress 
has been made toward controlling 
contact potential variations from lot 
to lot, and that shift of contact po- 
tential during tube life is not a 
problem. 

The redesign of 100 v. tube types 
for efficient operation at 26.5 v. in- 
volved reduction of grid-to-anode 
spacing, and in some cases reduction 
of the projected area of the control 
grid, to increase plate current and 
transconductance. However, these 
spacings cannot be decreased to the 
point where larger interelectrode ca- 
pacitances would interfere with high 
frequency operation. Desirable prop- 
erties for UHF performance, such as 
small interelectrode capacitances, 
short transit time paths and low in- 
ductance leads, were already present 
in subminiature designs. In the case 
of the triode (type 5904), it was nec- 
essary to develop large plate cur- 
rents to produce any usable power 

(Continued on page 108) 
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Performance of Ultrasonic 


Vitreous Silica Delay Lines 


Results of tests at 10 and 60 MC with resistive terminations of 75 to 1000 ohms. Low 


terminating impedance values yield wide bands but involve higher insertion losses 


By MORTON D. FAGEN, 
Bell Telephone Laboratories, Inc. 


Murray Hill, N. J. 


'E"HE object of this paper is to 

analyze the electrical perform- 
ance of an ultrasonic delay line in 
terms of its equivalent circuit, and 
to show the relation of insertion 
loss and bandwidth to the para- 
meters of the piezoelectric trans- 
ducer, the acoustic medium, and the 
electrical termination. To assist in 
the understanding of this treatment, 
some fundamental considerations of 
solid delay line transmission will be 
reviewed.!:?:3.4 


Basic Delay Line 


The elements of an acoustic delay 
line are shown in Fig. la. The trans- 
mitting crystal is generally driven 
with pulse-modulated high-frequen- 
cy voltage, the carrier frequency 
being the same as the fundamental 
resonant frequency of the crystal or 
an odd overtone. For most efficient 
conversion of energy, the pulse 
duration should be sufficient to es- 
tablish steady-state conditions in the 
transducers. The electrical energy is 
converted to high-frequency acous- 
tic waves which are transmitted 
through the medium and recon- 
verted at the receiving end by a 
second transducer or, after reflection 
from the end of the line, by the 
transmitting element itself. The delay 
time is equal to l/v, where v is the 
velocity of the acoustic wave in the 
medium of length l. 


Velocity of Waves 


Because of the rigidity of solids it 
is possible to transmit plane shear 
waves and torsional waves through 
them as well as the compres- 
sional type normally associated with 
liquids. For plane shear waves in an 
infinite medium the velocity is given 
by the relation 


V, =\/E = 3.76 x 108 cavsec (1) 
Pp 


(vitreous silica) 


in which the shear elastic modulus 
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13.12 x 10'", and the density, 92.2. 
The delay is (1/v.) or 2.66 ysec/cm. 

Such waves are characterized by 
particle motion which is at right 
angles to the direction of propaga- 
tion and are generated by Y-cut or 
the rotated AT and AC piezoelectric 
quartz crystals one half-wavelength 
in thickness. These crystals, vibrate 
in a thickness-shear mode when a 
field is applied in the thickness, or 
Y direction. The relation of thickness 
to frequency for the Y-cut crystal is 
given by: 

1.97 


t _— (Y cut) 


t = mm (AT and AC cut) (2) 
where f is in megacycles. 

The acoustic velocity for compres- 
sional waves in vitreous silica is 
given by 


v.=P a 5.96 x 10° cm/sec (3) 
p 


where the compressional 


stiffness 


15.9 x 10'°, and u and ¢ 
are as given in (1). The delay is 
(1/v-) or 1.68 usec/em. Such waves 


modulus, } 


are characterized by motion in which 
the wave front is a plane perpendic- 
ular to the direction of propagation, 
and are generated by X-cut quartz 
crystals These crystals vibrate in a 
thickness longitudinal mode when a 
field is applied in the X-direction. 
Thickness is related to frequency by 
t= (2.86/f)mm; where f is in mega- 
cycles. 


Reflection of Waves 


Because of the widely different 
acoustic impedances of fused silica 
and air, almost complete reflection 
generally takes place at the air 
boundary. Except for special cases, 
the reflection results in partial con- 
version of acoustic energy to other 
modes of vibration with consequent 
pulse distortion and the generation 


Fig. 1: 
basic delay line (A), 


Diagram of 


8b 


equivalent circuit 
(B), and simplified 
circuit (C) for mid- 
band loss calculation 


wt, 


Jez, tan Bvx 


ULTRASONIC DELAY LINES (Continued) 


of spurious pulses. In the case of 
transmission through a rod, com- 
pressional waves at the lower fre- 
quencies in the megacycle range, i.e 
below 20mc, reflect at the air bound- 
ary in such a way that they break 
up into a_ reflected compressional 
wave and a generated shear wave at 
a large angle with the surface. This 
shear wave, on the next internal re- 
flection, is partially converted back 
into a compressional wave which 
trails the original pulse. There may 
be a number of such trailing pulses, 
closely spaced, arriving at the re- 
ceiving transducer. At the higher 
frequencies the trailing pulses are 
not significant. 

Shear waves, even at lower fre- 
quencies, are free from trailing 
pulses and, with proper orientation, 
can be totally reflected. 


Attenuation 


Of the solid materials suitable for 
delay line use, vitreous silica of high 
purity has the lowest loss for high 
frequency ultrasonic waves. The loss 
can be expressed as a linear function 
of frequency, as A=Bf; where, for 
shear waves, B-0.08 db/ft/megacycle 
and for compressional waves B=0.05 
db/ ft/megacycle. 


The directivity pattern of the 
ultrasonic beam within the medium 
can be approximately calculated us- 
ing the classical laws which apply to 
diffraction and interference phe- 
nomena in light and sound. These 
apply to compressional or shear 
waves in solids and compressional 
waves in liquids. Fig. 2 is a beam 
pattern which was calculated for 
10mMc ultrasonic shear waves in vitre- 
ous silica, assuming a source lem 
square. It shows, to scale, relative 
intensity of the side lobes and the 
central beam for increasing distances 
from the source. The first lobe pat- 
tern is shown at the point where 
the directivity pattern begins to 
form its separated lobes. This dis- 
tance, which represents the limit of 
the Fresnel zone, is given by 


x, = (ai/A) /(m- 1”) (4) 


in which m=1, a=half-length of radi- 
ator-0.5 cm, A=wavelength in me- 
dium=.0376 cm, xi=distance=8.9 cm 
(m=1) 

The distances off the axis for the 
maxima and minima of the lobes are 
given by 


in which q is a parameter equal to 


Fig. 2: Calculated spreading pattern of 10 MC ultrasonic waves in vitreous silica, from 1 ¢m source 
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Fig. 3: Photo of diffraction pattern of 10 MC waves in water showing effect of source length 
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Fig. 4: Calculated midband loss as function of 
R for 10 MC shear wave delay line 100 cm long 


0.5, 1, 1.5, 2 for successive zeros of 
intensity and is equal to 0.715, 1.230, 
1.736 for the successive maxima and 
h is the distance off the axis for 
particular values of q. 

The directivity pattern is plotted 
at distances along x corresponding to 
X1, 2X1, 3x: on to 5x:. It is seen 
that at 5x:, or a distance of 44.5 cm, 
the main lobe has spread to a width 
of 3 cm. The amplitude of the side 
lobes relative to the main beam is 
4.8%, 16%, and 0.8%. From equa- 
tion (5) it is seen that the directivity 
is proportional to a/A, a factor which 
is important in delay line design. 

The acoustic energy represented 
in the spreading main lobe and 
in the secondary lobes, as shown 
in Fig. 2, may be reflected from 
boundaries of the medium and so 
reach the receiving transducer as 
unwanted responses at times dif- 
ferent from the main pulse. Many 
delay line applications impose severe 
requirements on the amplitude of 
these unwanted responses. In such 
cases special techniques must be em- 
ployed to limit, insofar as possible, 
the energy within the area of the 
receiving transducer and to prevent 
any energy which has spread outside 
this area from reaching the receiving 
transducer. 

Fig. 3 is a photograph obtained by 
an optical method in which compres- 
sional ultrasonic waves in water 
were used to diffract a light beam.® 
The two patterns for apertures of 42) 
and 21) clearly indicate the relative 
distances at which beam formation 
and spreading begin, and show that 
from this distance outward, the lobes 
spread as though they originated 
from a point at the center of the radi- 
ator. 

The equivalent circuit of a delay 
line shown in Fig. 1b is based on 
earlier work done by H. J. McSkimin 
and R. A. Sykes and is derived from 
the general equivalent circuit given 
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by W. P. Mason® for a vibrating 
crystal transducer. The following 
conditions are assumed in the anal- 
ysis: 

1. The shunt capacitance of the 
crystal at the output circuit is 
anti-resonated at the resonant 
frequency of the crystal by 
means of an inductance. 

2. The terminations to be con- 
sidered will be of relatively low 
values compared to the effec- 
tive impedance, exclusive of Ce 
presented by the delay line at 
the transducer terminals. 

3. The crystals are mechanically 
loaded on one face only and the 
effect of the bonding material 
between the crystal and the 
medium is neglected. 

4. The input voltage is assumed 
independent of frequency, i.e. 
the driving circuit is not con- 
sidered in this analysis. 

5. The reactance of the series 
capacitance in the equivalent 
circuit is small enough to be 
neglected. 

The applied voltage Es is trans- 
formed into a mechanical force Fs by 
means of the electromechanical 
transducer whose equivalence is an 
ideal transformer of impedance 
ratio 1 :49* a series impedance -j2Z, 
cot wt,/2V, and a shunt element + 
j2Z, tan wt,/2V,. This force is im- 
pressed on the mechanical impedance 
Z, presented by the transmitting 
medium and appears at the far end 
of the line attenuated by the factor 
<Al. The equivalence of the receiv- 
ing end is obtained by the applica- 
tion of Thevenin’s theorem in which 


the open circuit force is that which 
would be exerted on a clamped line. 
In this case, no energy is lost, the 
reflection is complete and the force 
is 2F, <4!'. The source impedance 
seen by the receiving crystal is Z,, 
as shown. The circuit is completed 
by the crystal and its 
termination. 

The symbols used in the preced- 
ing paragraph have the following 
meanings: ®=(e/tx) (for 1 cm” 
area), where e is the piezoelectric 
constant of the crystal which relates 
stress to e.m.f. for the particular 
mode of motion being considered and 
tx is the thickness of the crystal. Zx 
and Z, are the characteristic me- 
chanical impedances of the crystal 
and the transmitting medium, re- 
spectively. Numerically, the imped- 
ance in mechanical ohms for 1 cm” 
area is equal to ov. This can be con- 
verted to e.s.u. of resistance by the 
ratio 1/42 and from e.s.u. to practi- 
cal ohms by 0.9 < 10!?. 


receiving 


Midband Loss 


At the resonant frequency, fo, the 
equivalent circuit reduces to Fig. Ic. 
The loss of the delay line is given by: 


e tt [m/e | (6) 


In this formula Z./4®? and R must 
be in the same units and it is to be 
noted that Z,/4@2 varies inversely 
with the cross-sectional area. Fig. 4 
shows the calculated midband loss 
for delay lines 1 cm? and 3.84 cm? 
in cross-section and 100 cm long, 
using 10 MC Y-cut quartz crystals 
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Fig. 5: (Left) Band- 
pass characteristics 
for delay line sections 
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Fig. 6: Overall bandwidth characteristics 


with terminations varying from 75 
to 1000 ohms. 


Bandwidth 
From consideration of the equiva- 
lent circuit of Fig. 1b it appears that 
the approach which would show 
most clearly the contribution of the 
basic elements, i.e. the input trans- 
ducer, the delay line medium, the 
output transducer, and the termi- 
nation, would be to separate the net- 
work into three relatively simple 
sections. These are shown in Fig. 5. 
For the first section, representing 
the sending end, 


ba ta 26 
F ‘2 i (7) 
s q q 7 (| 2 a) - 2 7 ta 
“q L J ty ‘ 

(Es constant ) 
ce f 72 
;—=" | \Al cot2a)2 + u{ —) cot? a (8) 
1 Ff, | " Z,/ 

wty 7 t 
where a — =© 

avy 4 Ve, 


and F.. is the value of F. at the 
resonant frequency. This ratio is 
plotted for the vitreous silica line. 
The second section, representing 
the receiving crystal, is solved for 
the velocity ratio, assuming an elec- 
(Continued on page 138) 
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Fig. 1: 


Photograph of equipment employed to measure characteristics of iron-core transformers 


By M. A. HONNELL and H. W. RAGSDALE 
School of Electrical Engineering 
Georgia Institute of Technology 

Atlanta, Georgia 


jive wideband iron-core trans- 
former was for many years the 
most common type of interstage 
coupling device used in audio fre- 
quency amplifiers. Following the de- 
velopment of the pentode resistance- 
coupled amplifier, the transformer 
lost its dominant position as an in- 
terstage coupling device except in 
the field of push-pull driven applica- 
tions. Nevertheless, the transformer 
is still employed universally as an 
input and output coupling and isola- 
tion device in amplifiers. In recent 
years, many new applications have 
been created for high frequency 
iron-core transformers in airborne 
and other electronic equipment of 
which the servomechanism and the 
computer are important examples. 
It is the purpose of this article to 
show that the generally-accepted 


He, 


oe 


Fig. 2: Simplified high frequency equivalent 
circuit of transformer-coupled amplifier showing 
winding resistances R and leakage inductances 
L of primary and secondary referred to primary, 
and total capacitance C referred to primary. 
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simplified high frequency equivalent 
circuit of an audio frequency trans- 
former is not of sufficient accuracy 
for the prediction of the true fre- 
quency response of many iron-core 
transformers above the upper cut-off 
frequency. Many transformers tested 
by the authors with the equipment 
in Fig. 1 exhibited high frequency 
resonances not accounted for by this 
equivalent circuit. 

If either the transient response or 
the intermodulation characteristic of 
an amplifier is of importance, it is 
desirable to investigate the gain and 
phase response of the amplifier over 
a wide band of frequencies. Further- 
more, in amplifiers, servomechan- 
isms, or computers which include a 
transformer in a feedback loop, the 
high frequency response of the 
transformer is of prime importance 
at frequencies extending several oc- 
taves beyond the upper half-power, 
or cut-off, frequency.’ 

Transformers are a potential source 
of instability in amplifiers having a 
feedback loop, because the relative 
phase shift of a transformer will 
cover a range extending asymp- 
totically from 90° lead at low fre- 
quencies to 180° lag at high frequen- 
cies.? The gain and phase excursions 
may be reduced somewhat by load- 
ing the secondary of the offending 
transformer with a resistor, provided 
that the accompanying gain reduc- 


High 


Spurious resonances, 


affect feedback cir- 


tion can be tolerated. Alternatively, 
equalizers may be employed to sta- 
bilize feedback amplifiers.® 

The simplified high frequency 
equivalent circuit of an input, or 
interstage, audio frequency trans- 
former is shown in Fig. 2. The com- 
puted relative gain based on this 
circuit yields results which agree 
closely with experimental data up to 
the upper cut-off frequency. If the 
plate resistance of the driving tube 
(or the generator impedance) is of 
such a magnitude as to make the Q, 
of the equivalent circuit exceed 
0.707, the relative gain will exceed 
unity. This resonant rise in the rela- 
tive gain occurs near the frequency 
at which the leakage inductance of 
the transformer referred to the pri- 
mary is in series resonance with the 
equivalent shunt capacitance.* 


The magnitude of the resonant 
peak may be reduced to an optimum 
value through a reduction in the 
equivalent circuit Q, by increasing 
the resistance of the driving source, 
or by shunting a resistor across the 
secondary of the transformer. .An 
output transformer does not in gen- 
eral exhibit this high frequency 
resonance if it is terminated in a 
resistor equal to its rated load value. 


Additional Resonances 


Numerous audio and high fre- 
quency iron-core transformers which 
were tested exhibited pronounced 
resonances at frequencies above the 
generally recognized high frequency 
resonance. Unfortunately, these ad- 
ditional resonances may exist even 
though the associated amplifier is 
operating under conditions yielding 
the most uniform gain characteristic 
over the desired pass band. 

The curves in Fig. 3 show the rela- 
tive gain and phase responses of a 
high-quality input transformer. The 
data for these curves were obtained 
by use of the basic circuit arrange- 
ment of Fig. 4. The magnitudes of 
the generator and load impedances 
are indicated on the curves. The zero 
impedance generator was simulated 
by measuring the ratio E,/E, and the 
phase shift between E, and E, for the 
data plotted in Fig. 3 a, 3 b and 3 c. 
Furthermore, E, was maintained at 
a constant low magnitude in order 
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cuits in audio amplifiers, servomechanisms, and computers 


to reduce core saturation effects. 
Referring to Fig. 3 a, the customary 
resonant peak due to resonance be- 
tween the leakage inductance and 
the equivalent shunt capacitance oc- 
curs at a frequency of 17 kc. How- 
ever, the relative gain curve does not 
decrease sharply to a low rapidly- 
diminishing value as is stated in the 
classical descriptions of the high 
frequency response of audio fre- 


Fig. 3: Relative gain and phase vs frequency 
response for different values of Ri and Ra em- 
ployed by an input transformer having spuri- 
ous high frequency resonances 100-10,000 cps 
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_ Frequency Response of Transformers 


not taken into account in conventional design, can seriously 


quency transformers. Instead, the 
gain goes through a minimum at 33 
KC, followed by a second maximum 
at 38 Kc, a second minimum at 76 Kc 
and a third maximum at 82 kc. The 
figures show that near these fre- 
quencies, the phase shift goes 
through large excursions. If a polar 
diagram of the vector gain of the 
transformer is plotted, the resultant 
curve will describe a complete loop 
for each of the gain-phase resonant 
excursions. 

The effect of secondary loading is 
shown clearly in Fig. 3 b and 3 c. 
The data for Fig. 3 c were obtained 
by initially reducing R, until the 
relative gain at the first resonant 
peak was reduced to 0.707. In spite 
of this comparatively heavy second- 
ary loading, the additional reso- 
nances are still quite pronounced. 

Fig. 3 d shows the relative gain 
(E./E,,) and the relative phase char- 
acteristics of the transformer operat- 
ing from its rated source impedance 
of 500 ohms. It is to be noted that 
the relative gain at the resonant peak 
of 38 kc has the comparatively high 
value of 0.55, and that the phase 
changes very rapidly in the vicinity 
of this resonant frequency. The 
simplified high frequency equivalent 
circuit would lead one to conclude 
that the gain decreases smoothly to 
a low value at frequencies above the 
pass band. A comparison of the four 
sets of curves reveals the fact that 
neither the magnitudes nor the fre- 
quencies of the additional resonances 
are greatly affected by a reduction 
in the Q, of the transformer by con- 
necting resistors in series with the 
primary or across the secondary. 


Conclusions 


Although the simplified high fre- 
quency equivalent circuit of a trans- 
former accounts for the first reso- 
nant peak in the frequency response 
characteristic, it should be recog- 
nized that additional resonances may 
exist at high frequencies. An equiva- 
lent circuit which accounts for the 
additional resonances may be syn- 
thesized by making open-circuit and 
short-circuit impedance measure- 
ments on the primary and the sec- 
ondary of a transformer over the 


Fig. 4: Basic circuit for obtaining data 


significant frequency range. 

It is true that a mathematical 
analysis of the complete equivalent 
circuit of a transformer involves an 
unwarranted amount of labor. The 
authors suggest, however, that it is 
a simple matter to measure the gain- 
frequency characteristics of a par- 
ticular transformer in order to de- 
termine the magnitudes and the 
locations in the frequency domain of 
the additional These 
resonances are most readily detected 
if the secondary voltage E. is meas- 
ured while the primary voltage E, is 
maintained constant, or if the trans- 
former is driven from a generator 
whose impedance is much lower 
than the normal input impedance of 
the transformer. 

In view of the fact that resonant 
peaks in the gain characteristic of a 
transformer-coupled 
accompanied by large excursions in 


resonances. 


amplifier are 


the phase characteristic, it is ap- 
parent that these resonances can 
produce undesirable instabilities if 
a negative feedback loop includes a 
transformer exhibiting resonances 
similar to those described in this 
paper. For example, oscillation diffi- 
culties are likely to be encountered 
when negative feedback is employed 
over several audio frequency stages 
in a radio-telephone transmitter if 
the feedback loop includes a trans- 
former. It is clear that this problem 
may also arise in connection with 
servomechanisms and computers in 
which transformers are included in 
feedback loops. Furthermore, it is 
important to note that these addi- 
tional resonances affect the inter- 
modulation and transient character- 
istics of a transformer-coupled am- 
plifier. 


iF. E. Terman, Radio Engineering, 3rd ed., 
pp. 322-323 

2F. E. Terman, ‘‘Feedback Circuits’, Proc. 

IRE, vol. 32, p. 403, July 1944 

‘F. E. Terman, Radio Engineers’ Handbook, 
pp. 366-373, 1943 

5Von H. Knapp, “The Influence of Capa- 
citances between the Windings of a Trans- 
former on its Characteristics’, Elektrische 
Nachrichten Technik, vol. 20, no. 8, p. 192, 

Aug. 1943. 
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Dr. I. $. Coggeshall 
President of the IRE during 1951 


1 ROWTH and congeniality will 

¥ mark the 1952 National Conven- 
tion of the Institute of Radio Engi- 
neers at New York City’s Waldorf- 
Astoria Hotel and Grand Central 
Palace on the 40th anniversary of 
the Institute. From March 3 through 
March 6, about 25,000 visitors are 
expected to roam the 53,000 sq. ft. 
of exhibit space at the Palace, ex- 
amining and wrinkling brows at the 
356 exhibits of the latest in the radio 
field. Approximately 215 technical 
papers, including several Group 


1952 Convention Hails 


Expanded exhibits, technical papers and 


able social 


symposia, will highlight the rapidly 
increasing scope and complexity of 
today’s engineering knowledge. 

Touchstone of IRE’s expansion, 
today’s 29,682 members, 1,975 more 
than 1951 and double the number 
enrolled by 1945, are a far cry from 
the 33 members of two radio clubs 
that joined hands in 1912 to form the 
Institute. 

Reflecting the organization’s de- 
velopment, the Radio Engineering 
Show at Grand Central Palace 
boasts an increase of 79 exhibitors 
and 10,000 sq. ft. of floor space over 
1951, as well as an anticipated audi- 
ence increase of 2,000 above last 
year’s 22,919. 

The major address, that by Charles 
E. Wilson, Director of Defense Mo- 
bilization, at the banquet to be held 
on March 5 in the Grand Ballroom 
of the Waldorf, is expected to be an 
important policy speech of prime 
significance to the nation. Other 
highlights in the four day program 
include the President’s Luncheon in 
the Starlight Roof on March 4, and 
the let-your-hair-down get-together 
cocktail party on March 3 in the 
Grand Ballroom. A four day social 
program for the ladies includes a 
series of tours, shows and luncheons. 

Dr. Donald B. Sinclair, chief engi- 


Scene of 1951's Radio Engineering Show, Grand Central Palace again plays host to the IRE in 1952 


meetings to make this Na- 


neer of the General Radio Co., has 
been elected president of the IRE 
for 1952, succeeding Dr. I. S. Cogges- 
hall, general manager of Western 
Union’s overseas communications. 
Recognizing the international char- 
acter of the Institute’s membership 
and activities, Harold L. Kirke, as- 
sistant chief engineer of the British 
Broadcasting System, succeeds Jor- 
gen Rybner of the Royal Technical 
University of Denmark as vice- 
president. Elected as directors for 
the 1952-1954 term are John D. 
Ryder, chairman of the electrical 
engineering department of the Uni- 
versity of Illinois, and Ernst Weber, 
head of Brooklyn Polytechnic’s elec- 
trical engineering department. 

The Military Radio Exhibit this 
year will permit approximately 24 
companies to display the equipment 
produced for government use in the 
field of communications, radar, 
guided missiles, nucleonics and in- 
strumentation. The Institute is mak- 
ing 2,500 sq. ft. of space on the fourth 
floor of the Palace available to these 
firms free of charge. This move has 
been made possible by an $8 million 
cut in Department of Defense public 
information appropriations which 
caused the withdrawal of govern- 
ment-sponsored exhibits, for which 
space had always been provided 
cost-free. 

Another Convention feature is the 
symposium presented on Tuesday 
evening, March 4, discussing the 
present status of NTSC color TV 
standards. A panel of leading engi- 
neers will exchange information on 
the progress of preparing and field 
testing NTSC standards. 

Listed below are some of the tech- 
nical papers to be presented which 
should prove notably interesting: 


Monday, March 3 


Symposium: TRANSISTOR CIRCUITS 


Transistor Operation: Elements 

(a) “Equivalent Circuits’’-J. A. Morton 

(b) ‘Parameter Measurement’’-V. P. Mathis 

(c) “Stabilization of Operating Points’’-R. F 
Shea 

“Transistor Band-Pass Amplifiers’”-R. P. 
Moore 

“Transistor Oscillators’-J. S. Schaffner 

“Transistor Pulse Circuits’’-J. H. Felker 


INFORMATION THEORY 1—CODING 
PROCEDURES 


“Efficient Coding’’-B. M. Oliver 
“Television-Signal Statistics’-E. R. Kretzmer 


— TRE'S 40 Anniversary 


s s e 
symposia coupled with professional group and memor- 
s . . . 
tional Convention a milestone in IRE’s steady growth 
“Coding with Linear Systems’’-J. P. Costas “The Specification and Correction for Non- 
“Predictive Coding’’-P. Elias linearity of Cathode-Ray Tubes’’—R. C. 
“Experiments with Linear Prediction in Tele- Moore 
vision’’-C. W. Harrison “Colorimetric Measurements in Color TV” 
S. W. Moulton 
AUDIO “Frame Synchronization for Color Televi- 
sion’’—D. Richman 
“Microphones for the Measurement of Sound- 
Pressure Levels of High Intensity over CIRCUITS 1 
Wide-Frequency Ranges”-J. K. Hilliard 
“An Insturment for Measuring the Time- “Network Alignment Technique’’—J. G. Lin- 
Displacement Error of Recorders’’-E. N. vill 
Dingley, Jr. “Network Analysis by a New Semi-Auto- 
“A Method for Measuring the Changes In- matic Computer’’—R. L. Bright and G. H. 
troduced in Recorded Time Intervals by a Royer 
Recorder/Reproducer”-J. F. Sweeney “Network Analysis by Two New Computers” 
“Application of Electric-Circuit Analogies to D. Herr 
eo Design Problems’’-B. N. Lo- ‘‘Network Response Characteristics Using the 
canthi , »19 
“A Sound-Survey Meter’’-A. Peterson (Continued on page 124) 


Tuesday, March 4 


Dr. D. B. Sinclair 
President of the IRE for 1952 


INSTRUMENTATION 
INSTRUMENTATION 


1—HIGH-FREQUENCY 


SS Q-Measurement Techniques’—D. M. 

i 

“A High-Sensitivity Method for Measuring 
Conductance and Capacitance at Radio 
Frequencies’”—W. C reeman, Jr. 

“A Mean-Square Vacuum-Tube Voltmeter” 
—L. A. Rosenthal and G. M. Badoyannis 

“A New Technique for the Evaluation of 
Leakage and Radiation from Signal Gener- 
ators’’—W. A. Stirrat 

“A Wide-Band Sweep 
Blecher 


TELEVISION 1——GENERAL A 


Generator’—F. P. 


“Gamma Correction in Constant-Luminance 
Color-Television Systems”’—S. Applebaum 


I Institute of Radio Engineers 


Groups within the framework of the parent organization. These Groups (see cover 


O meet the needs arising from the trend toward scientific specialization, the 


has fostered 


the establishment 


concentrated activity through specialized association within the IRE. 


of Professional 


and contents page) will enable investigators engaged in the same branches of radio- 
electronic study to focus their activities within a narrower scope than previously, and 
to probe more deeply. While the 16 groups presently established encompass the 
primary phases of radio-electronic interest, it is expected that several new groups 
will be formed in the near future. The formation of these professional groups, 
which has gained momentum since its inception in 1948, sets the pace for more 


TECHNICAL PAPER TOPICS, 


SYMPOSIA, AND THEIR LOCATIONS FOR 1952 IRE CONVENTION 


BELMONT-PLAZA WALDORF-ASTORIA GRAND CENTRAL PALACE 
| 
Time Moderne Room Ball Room Astor Gallery Jade Room Maroon Room Blue Room 
‘ 
Mon. Sub-Audio Instru- Management Transistor Circuits* Information Theory Audio | Telemetering* 
P.M. mentation* of Research* I-Coding Pro- 
cedures 
Tues. Instrumentation I- Television I-— Circuits | Information Theory Microwaves I— TV , 
A.M. High Frequency General A Il-Noise statis- Waveguides A | Broadcasting 
Instrumentation tics and Signal 
Detection 
aig 
Tues. Instrumentation Il— Television Il— | Circuits Il and In- Medical Electronics Microwaves li- | Television 
P.M.t Electronic Color formation Theory III Waveguides B | Station con 
Measurements A | struction 
| 
Wed. Instrumentation IIl— | Television Hl— | Circuits Il | Propagation Microwaves il ae cam 
A.M. Electronic General B Filters and | puters 
Measurements B Circuits 
Wed. Antennas I— UHF Receivers | Circuits IV Electron Tubes I-— Radar and : Magnetic 
P.M. General Session I* Power Output Radio Navigation Memory 
and Gas Tubes Devices* 
Thurs. Antennas Il— UHF Receivers | Feedback Control Electron Tubes Il— Equipment and Digital Com- 
A.M. Microwave A Session II* Small High- Airframe In- | puters 
Frequency Tubes tegration 
Thurs Antennas Ill— Radio Com- Circuits V Electron Tubes Ill— Mobile Radio* Reliability 
P.M. Microwave B munication Cathode Ray of Military 
Systems Tubes Equipment* 


* Symposium. 
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tSpecial Symposium: Present Status of NTSC Color TV Standards, Grand Ballroom, Waldorf-Astoria. 


Previews of New Equipment 


Booth numbers and survey of latest developments featured in exhibits 


Germanium Diodes (N-16) 


Diode construction consists of germanium 
wafer, contact whisker, supporting and in- 
sulating structure, and contact leads enclosed 
in a hexagonal form to prevent rolling when 
mounted in clip. Shape of glass-filled phen- 


olic cartridge body indicates at a glance, by 
means of its taper, the direction of current 
flow. Nine different units, all vacuum filled 
with flexible wax, are available in following 
types: 1N48, 1N51, 1N52, 1N63, 1N65, 1N639,, 
1N70, 1N75, and 1N81. Range of character- 
istics for group is 2-5 ma at lv. forward, 50- 
1667 microamps at 50 v. reverse, 25-50 ma 
average, and 50-125 v. inverse peak.—Radio 
Receptor Co., 251 W. 19 St., New York 11, 
N. Y.—TELE-TECH 


(94B-95) 
The 50-watt, type OP-961, output power 


meter is designed to read power or im- 
pedance at all impedances over the audio 


Output Power Meter 


frequency range. With an impedance ad- 
justable over a range of 40 steps from 2.5 
ohms to 20,000 ohms, the instrument will 
measure 50 watts in steps of 0.1 mw., and 
db from -10 to plus 47 db. Over a range 
of 20 to 15,000 cps, the readings are accurate 
within 2%. The impedance changing network 
remains essentially resistive at audio fre- 
quencies, and the meter multiplier network 
has a constant impedance at all frequencies. 
Daven Co., 191 Central Ave., Newark, N. J. 
TELE-TECH 


Oscillosynchroscope ($12-13) 

A sweep system which may be operated 
in either triggered or recurrent fashion with 
direct reading panel calibrations of sweep 
speed is featured in the models ON-5A and 


50 


ON-5X oscillosynchroscopes. Sweep writing 
rates are continuously variable from 1.0 
microsec. sec. per in. to 25,000 microsec. sec. 
per in. Vertical amplifiers are flat within 
+3 db from 5 cps to 5 MC with a maximum 
sensitivity of 0.15 p. to p. volts per in. Hori- 
zontal bandwidth is from de to 500 KC. A 
vertical deflection calibration source of 0-2, 
0-20 and 0-200 v. provides a convenient 
means for determining amplitude of vertical 
input voltages. Model ON-5X is identical to 
Model ON-5A except for a 0.45 microsec. 
sec. signal delay line which permits the 
display of the leading edge of a pulse which 
is used to trigger the sweep.—Browning 
Laboratories, inc., Winchester, Mass.,— 
TELE-TECH 


Sweep and Marker Generator 


(113-119) 

Model ST-11A combination sweep and 
marker generator for r-f alignment of TV 
head-ends and over-all systems features 
single knob selection of sweep and from one 


to five marker frequencies, simultaneously. 
Continuously variable capacitor type attenu- 
ator has a range in excess of 100 db. Output 
is 0.25 v. at 300 ohms balanced or 72 ohms 
unbalanced. Two other instruments shown 
are Model ST-2B five-inch oscilloscope and 
Model ST-9A dual regulated power supply. 
Oscilloscope features identical high-gain 
direct-coupled vertical and horizontal ampli- 
fiers essentially flat to 500 KC, uses a driven 
sweep and high accelerating voltage to per- 
mit use of tubes having long persistance 
phosphors, and has 10 mmf input probe and 
internal voltage calibrator covering range 
0.1 to 300 v. peak to peak in eight steps. 
Each supply in ST-9A is independently regu- 
lated from 0 to 500 v. up to 100 ma., and 
hum and noise is below 3 mv. Two uhf 
tubes being presented are forced-air cooled 
GL-6019 transmitting tube for one kw at 
900 MC, and r-f amplifier for use in tuners 
covering entire TV range.—General Electric 
Co., Electronics Park, Syracuse, N. Y.— 
TELE-TECH. 


Miniature Concentric Switch 


(232-233) 
Series 30-C dual concentric miniature 
switch shown in the photograph is also 
available in switch-control concentric. Ad- 


ditional new presentations at the IRE exhibit 
include the miniature eyelet feed-through 
capacitors, miniature trimmer capacitors, two 
rinted circuit plates, flat-shaft radiohm, 
igh torque miniature Model 1 controls and 
metalized ceramic parts. — Centralab, 900 
E. — Ave., Milwaukee 1, Wis. — TELE- 
TECH 


X-Band Klystrons (55) 


V-50 X-Band klystron, developed from the 
Varian X-13 general purpose signal source 
eer ey 


is designed as a local oscillator for rugged 
service. It is tuned by a screwdriver from 
8.5 to 10.0 KMC. Substitution of this tuning 
mechanism for the micrometer tuner of the 
X-13 allows the V-50 to perform smoothly 
under severe vibration and shock conditions. 
The more rugged V-51 is tuned by a lock-nut 
device manipulated with a standard open 
end wrench, and is suitable for radar local 
oscillator or low-power transmitter use. X-13 
delivers over 100 mw with 500 v. on the re- 
sonator while V-50 delivers 25 mw with 300 
v. V-51 delivers 75 mw with 350 v.-on the 
resonator. All three tubes have waveguide 
output mating with the UG39/U flange.— 
Varian Associates, 990 Varian St., San Carlos, 
Cal.—TELE-TECH. 


Plug and Receptacle (249-250) 


Type AN2551 battery plug (Navy BuAer 
No. 49A1A8) for external power connection 
has split rubber shell held together with 
strap clamps. With two 7/16 in. and one 
5/16 in. socket contacts, plug is rated at 
400 amps and 28 v. de. Mating receptacle is 
Type AN2552 (Navy BuAer No. 49A1A7-1) 
available with and without shield, having 
linen bakelite or melamine bonded glass 
mat-laminated insulation.—Cannon Electric 
Co., 3209 Humboldt St., Los Angeles 31, Cal. 
-TELE-TECH. 


Vibration Control Mountings 
(N-5) 
Designed to meet the requirements of 


base-mounted airborne electronic equipment, 
Temproof mountings for standard and mini- 


ature equipment function efficiently from 
—80°F. to +250°F. and can withstand a 30G 
drop test. Friction dampers prevent exces- 
sive equipment motion at resonant frequen- 
cies, and mounting drift is negligible even 
after long service. — Lord Manufacturing Co., 
Erie, Pa. — TELE-TECH. 


Aircraft Approach Simulator 
(75-80) 
Aircraft instrument landing and approach 
simulator, integrated with flight instrumenta- 
tion system, demonstrates flight path of air- 
plane in landing and en route navigation. 
In addition, exhibit includes one ment for 
aircraft communication, AM an M broad- 
coatings and amateur radio.—COLLINS RA- 
DIO CO., Cedar Rapids, lowa.—TELE-TECH. 
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at the IRE Show, March 3-6 


presented by 356 companies at Grand Central Palace 


Fuse & Carbon Resistors (102) 


Compact and insulated type FS unit func- 
tions as a resistor under normal conditions, 
and as a fuse under abnormal conditions is 
especially useful as surge limiting resistor in 
rectifier circuits for ac series filament re- 


FUSE 


CARBON 


ceivers. Unit acts as fuse if rectifier develops 
short. Type DCC deposited carbon and Type 
BOC boron carbon resistors provide higher 
resistance values in small space and at low 
cost. Boron carbon component provides high 
degree of temperature stability. Radar, gun 
directors, instruments, and meter multipliers 
are typical applications. Also shown are line 
of wire wound precision resistors with high 
stability and dependability, and low noise 
level.—International Resistance Co., 401 N. 
Broad St., Philadelphia 8, Pa.—TELE-TECH. 


TV Camera (102-128) 

Improved circuitry is featured in the Model 
TA-124-E TV studio camera with Type 
5284-A mobile-mount dolly, features ex- 
tended frequency response, increased gain 


and improved 


shading control of 
orthican camera chain. Other TV transmitter 
equipment to be shown include a syne gen- 
erator, monochrome scanner, universal color 
scanner, model studio control room, and 


image 
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video switching and mixing equipment 
Allen B. Dumont Labs., Inc., 1000 Main Ave., 
Clifton, N. J.—TELE-TECH 


Nickel-Saving Alloys (35) 


Nickel-clad steel strip requires about 80 
less nickel than pure strip. It has been 
adopted for vacuum tube plates but is not 
a replacement for nickel in construction 
Particular application of the bimetal alloy to 
radio-electronic equipment in jet planes is 
indicated. Another nickel alloy application 
is in jet engine turbine blades ona “after- 
burners” where 0.5 in. pad of metal foil 
and silica glass batting keep tailpipes at 
1450 F from overheating nearby parts. Using 
reflective, 77% nickel - 15% chromium alloy 
foils of Inconel, thinner than human hair, 
the pad reduces heat to below 212°F. As a 
substitute for this same nickel alloy in 
some uses, a 34% nickel - 21% chromium 
alloy called Incoloy is used for the outer 
sheathing of electric heating elements. 
The International Nickel Co., Inc., 67 Wall 
St., New York 5, N. Y¥Y.—TELE-TECH 


Metal Picture Tube (344) 

Type 27QP4, 27 in. rectangular electro- 
static-focus, magnetic-deflection, direct view 
tube is shorter from face to back than 
standard 20 in. tube by reason of using 90 


deflection. Screen provides picture area of 
approximately 390 sq. in. Face plate of 
tube is absorbent gray filter glass and is 
treated so that reflections from inner and 
outer surfaces are 97.5% eliminated. The 
27QP4 can be used as a zero-voltage focus 
or can be focused to maximum sharpness 
with low-voltage supply. A single external 
magnetic field must be used in conjunction 
with the indicator ion trap to prevent ion 
spot blemish.—Rauland Corp., 4245 N. Knox 
Ave., Chicago 41, Ill.—TELE-TECH. 


Wideband Sweep Generator 


(268-269) 


Covering 35 to 900 MC range, Type 907 
wideband sweep generator for VHF-UHF 


TV has resonant vibrating reed to provide 
a grounded-grid 
acorn triode. 
Tuning is accomplished by sliding contact 
transmission line. 
r-f attenuator 
insures 1 v. output into 75 ohms over entire 


FM. Instrument is basicall 
Colpitts oscillator with 6F4 


which shorts oscillator 
Resistive pickup loop and 


frequency range. Other features include vi- 
deo type blanking circuit for providing true 
horizontal zero base line, and provision for 
external frequency marker.—Polytechnic Re- 
search and Development Co., 55 Johnson St., 
Brooklyn, N. Y.—TELE-TECH. 


BOOTH NUMBERS at which the 
equipment described will be 
on display in Grand Central 
Palace are indicated by the 
numbers in parentheses 


Radio Towers (230) 


Type G-W guyed radio towers are of uni- 
form triangular cross-section, and are able 
to withstand wind loads of 30 lbs./sq. ft 
They are manufactured in heights up to 528 
ft. Several other types of self-supporting and 
guyed towers are also available. A photo- 
graphic reproduction of a 1212 ft. tower will 
be shown.—Truscon Steel Co., Youngstown 1. 
Ohio.—TELE-TECH 


Spectrum Analyzer (S-7) 
Model LSA direct reading spectrum ana- 
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lyzer covers the frequency range 10 to 22 
MC, employing four r-f tuning units, Models 


LTU-1 to 4. Frequency distribution of energy 
is displayed on a 5 in. CRT in the Model 
LDU-1 Spectrum Display Unit. Frequency 
accuracy is spectrum resolution is 5 
KC, and continuously adjustable fre- 
quency dispersion is from 50 KC/in. to 7 
MC/in. Unit has 120 db overall gain, 600 
watts power input, 50 ohm coaxial input, 
110 db r-f attenuation and 60 db i-f attenua- 
tion.—Polarad Electronics Corp., 110 Metro- 
politan Ave., Brooklyn 11, N. Y.—TELE- 
TECH 


° 
Coil Winding Machine (306) 

Continuous assembly permitting segmental 
or 360° continuous coil winding is one of 
five developments in toroidal coil winding 
machines. The 3sm shuttle for miniature 
type cores permits winding of small coils 
to a wound hole size of approximately 0.140 
in., while the 6s3 shuttle permits winding 
smaller stacked typed coils. A toroidal wind- 
ing machine for large size cores and heavier 
wire sizes uses a 12 in. shuttle assembly. A 
window winding attachment allows straight 
winding on side legs of a rectangular win- 
dow shape core form Boesch Manufactur- 
ing Co., Inc., Danbury, Conn. — TELE-TECH 


Remote Positioning Device (490) 


Electrowriter, one application of a pre- 
cision remote positioning device, is used for 
the transmission of graphic intelligence, such 
as handwriting, sketches, and diagrams, over 
telephone or radio telephone facilities with- 


(Continued on page 68) 


CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


Reverberation Generator 


EDWARD B. BENCH, Jr., Chief En- 
KSTL, St. Louis 1, Mo. 


A NY standard three-head tape re- 
corder with recording 
and playback channels can be used 
as an excellent reverberation gen- 
erator. The method is very simple 
requiring only patching of units ex- 
isting in every broadcast studio. 

To set up the tape recorder 
reverberation generator the program 
is patched out of the monitor channel 
of the as shown in the dia- 
gram into the high level input of the 
tape recorder. As the machine re- 
cords, the tape is played back a mo- 
ment later through the reproducing 
head and amplifier. The output from 
the reproducing amplifier is then 
patched back into one of the high 
level inputs to the console such as 
a remote input. The remote potentio- 
meter then becomes the 
tion control. 


gineer, 


separate 


as a 


console 


reverbera- 


$$$ FOR YOUR IDEAS 


Readers are invited to contribute their 
own suggestions which should be short 
and include 


photographs or rough 


sketches. Typewritten, double-spaced 
text is preferred, Our usual rates will 


be paid for material used. 


Reverberation control is obtained 
by two me renee The first is the utili- 
zation of the 7.5 in/sec and 15 in/sec 
switch on ch tape puller. This gives 
two reverberation times as it changes 
the time delay between the recording 
and reproducing head. The second is 
the remote potentiometer which con- 
trols the amount of echo signal fed 
back and mixed with the outgoing 
program. The amount of control 
possible by this simple method is 
amazing, varying all the way from 
“liveness” to a complete echo. 


Using standard three head tape rceorder as reverberation generator with variable echo 
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One advantage of this reverbera- 
tion generator is the fact that one 
has an exact copy of the whole pro- 
cess from microphone or turntable to 
line output for audition or re-use. 
One disadvantage of the system is 
the limit of running time. For ex- 
ample, if 7.5 in. reels are used the 
tape will run for 30 minutes at 7.5 
in/sec and 15 minutes at 15 in/sec. At 
KSTL we have a Raytheon studio 
console and a Presto PT-900 tape re- 
corder. 


Camera Solves TV 
Prop Storage Problem 


HE problem of devising a con- 

venient storage system for tele- 
vision props has been solved with the 
aid of a miniature camera at WLW-T, 
Cincinnati, Ohio. 

Over 1600 television props were 
photographed on 35mm film and each 
picture was pasted on a filing card. 
The cards were classified according 
to the character of the prop. Thus, 
a producer in need of a chair is able 
to flip through the card file, see a 
picture of the chair, a description of 
its fabric, color and size. In addition, 
its location in the storage warehouse 
is given, 

The system has enabled WLW-T 
to eliminate considerable handling 
and man-hours of work by storing 
props according to the frequency of 
use. Moreover, the filing system has 
lead to other improvements. Pro- 
ducers are now able to hand to the 
set-up department, rough scale 
drawings of all settings and order 
all props into place by the time re- 
hearsals begin. 


Transcribing Without 
Spare Turntables 


KENNETH J. DOLAN, Chief Engi- 
neer, WARA, Attleboro, Mass. 


URING the regular broadcast 

day it is almost impossible for 
an independent radio station to make 
any recordings consisting of records, 
transcriptions and voice, unless it 
has spare turntables and amplifiers, 
because the regular turntables are 
usually in constant use. 

At WARA we have two studios. 
One is large, used primarily for orig- 
inating programs consisting of 2 
or more people; the other is a com- 
bination studio-control room, an- 
nouncer-operated. We have an RCA 
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Transcription player model 6S7 ED 
which is used in the record library 
for auditioning new records, tran- 
scriptions, sound effects, etc. Ninety 
percent of all programming is done 
from the studio-control room, thus 
leaving the large studio with two 
microphone inputs not being used. 

By adding a volume. control, 
switch and matching transformer to 
the existing transcription player it is 
possible, whenever needed, to make 
recordings with music on tape or 
discs. Previous to this setup when 
any recordings were made_ they 
would have to be done during any 
program which could be done with- 
out turntables i.e., programs origi- 
nating from the large studio. The 
only alternative was to come in after 
sign off hours (11:00 P.M.) As can 
be expected, the programs that were 
recorded under conditions 
were usually rushed and as a result, 
quality was poor. We can now make 
recordings consisting of music and 
voice at almost any time. When the 
DPDT switch is thrown to “record,” 
the playback arm is disconnected 
from the grid circuit of the self con- 
tained amplifier in the transcription 
player and is connected to the 
matching transformer hi impedance 
primary. The secondary matches 250 
ohms. A regular mike plug and cable 
are connected to the secondary to 
plug into the large studio mike input. 
The Daven potentiometer is to con- 
trol the input to the mic preamp in 
the console. When the DPDT switch 
is thrown to the “playback” position 
the transcription player functions as 
a normal record player. 

When a recording is to be made 
from the large studio the switch on 
the player is thrown to “record.” The 
output cable is plugged into the 
studio mike input receptacle and a 
regular mike is plugged into another 


these 


Dual level audio failure alarm guards 
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studio mike input. The console moni- 
tor and the corresponding large 
studio mike switches are placed on 
“audition.” The output from the 
monitor amplifier is now fed into 
either a tape 
corder. 


recorder or disc re- 


Audio Failure Alarm Circuit 
SAM LILES, Jr., Transmitter Super- 
visor, WPTF, Raleigh, N. C. 


UDIO failure alarms are espe- 

cially needed where more than 
one transmitter carrying the same 
program must be monitored in the 
same room. There are three major 
requirements: (1) an alarm must be 
given when either the r-f, or audio 
section of the transmitter fails; (2) 
it must give a practically instantane- 
ous alarm; (3) it must not give a 
false alarm. The circuit shown is one 
designed for guarding one transmit- 
ter only. 

The dual audio amplifier shown 
was necessary only because the 
audio encountered were too 
low for relay operation. The device 


levels 


against transmitter and audio input failure 
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A" and “'B” indicate new circuit eiements added to RCA transcription player 


be located at the transmitter 


site, in which case one channel input 


may 


is bridged across the audio line from 
the studio and the other channel is 
supplied from the percentage meter 
output. When used at the studio, the 
output channel is fed from a receiver 
lock tuned to the transmitter being 
guarded. 

In operation, the voltage from the 
input channel is adjusted to a value 
sufficient to close the contacts of the 
sensitive relay at audio input 
level which will produce 30% modu- 
lation of the transmitter. The voltage 
from the output channel is then ap- 
plied, in the opposite polarity and is 
increased until it not only balances 
out, but is approximately double the 
voltage obtained from the input 
channel. This overbalancing prevents 
transient tinkles in the alarm due to 
phase shift in the transmitter audio 
circuits with varying audio frequen- 
cies. If the output voltage fails, the 
voltage from the input channel is 
again present in the relay circuit at 
30% modulation or 
ting off the alarm. 

Selinium rectifiers are used in the 
balance circuit to decrease the effect 
of phase shift, since these rectifiers 
discriminate against the higher audio 
frequencies. The 1N34 rectifier in the 
relay coil circuit is to prevent high 
currents in the reverse direction due 
to the doubled overbalancing volt- 
ages. 


an 


more, thus set- 


Remote Recorder Starting 


ROBERT D. HOUGH, Chief Engi- 
neer, WPDX, Clarksburg, W. Va. 


YTARTING two rack-mounted 

PT6JA Magnecorder tape re- 
corders two other console 
remote from the master 
control room, was a problem that 
faced us recently. We solved it by 
the use of a four-gang, three- 

(Continued on page 100) 
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Fig. 5: Photo of machine used in conducting sampling tests for mechanical fatigue 


By R. J. E. WHITTIER 
Commercial Engineering Dept., Raytheon Manufacturing Co., 
55 Chapel St., Newton 58, Mass. 


teow problem of mounting condi- 
tions to avoid trouble from high 
level mechanical shock requires an 
evaluation of the equipment usage. 
Uncrated equipment will be sub- 
jected to shocks of hundreds of G 
during transportation, but a servo 
amplifier mounted in a commercial 
airliner doesn’t receive a shock of 
hundreds of G until the aircraft has 
no further use for an amplifier. 
Since the best shock mountings are 
often incompatible with mountings 
which eliminate vibration in low sig- 
nal level applications, the objective 
design of a particular equipment 
must be reviewed with respect to its 
intended mechanical environment. 
The preferred type of tube mount- 
ings in electronic equipment, from 
the point of view of high level shock 
conditions, rigidly attach the tube 
to the equipment base. For the GT 
tube types which have a metal sleeve 
on the GT base, a tight fitting clamp 
around the base is quite satisfactory 
and is commonly used in many 
equipments. For miniature tubes, 
the JAN standardized shield which 
includes a hold-down spring in the 
top section of the shield, providing 
the spring does not have a sharp 
edge to scratch the shoulder of the 
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bulb, has yielded very satisfactory 
results. The use of the shield con- 
tradicts some of the precepts in- 
dicated for heat transfer problems, 
and this shield has been eliminated 
in certain equipments by providing 
a rigid bracket to hold the spring. 
Theoretically, the resilience provided 
by the spring is undesirable because 
of the possibility of extra vibrations 
being shock excited but shock tests 
on hundreds of miniature tubes with 
the spring shield mounting yielded 
results comparable to other more 
rigid mountings. 

For subminiature tubes, the equip- 
ments which coat the tubes with 
synthetic rubber, and then imbed 
the tubes in a plastic compound, pro- 
vide an ideal shock mounting, but 
this mounting is not ideal for heat 
transfer. A shield clamp which is 
solidly attached to the chassis to 
provide maximum mechanical rigid- 
ity and thermal conductivity is pref- 
erable. On this type of mounting, the 
bulb is held rigidly and the leads are 
attached with enough slack to pro- 
vide some flexibility. The use of 
phenolic or linen bakelite V-block 
mountings are also suitable for rig- 
idly mounting both miniature and 
subminiature tubes, providing the 


Tubes manufactured 
mechanical fatigue, 


blocks are machined with sufficient 
accuracy to distribute the forces 
evenly, and _ providing controlled 
pressures are used so that some 
tubes will not be broken during in- 
sulation or subsequent heat expan- 
sion periods. With a rigid envelope 
mounting on miniature tubes, some 
form of non-rigid socket terminal 
device must be used. 


Vibration 


The tube manufacturers are aware 
that serious vibration problems exist 
in certain military equipments but 
they are poorly informed as to types 
and intensity of the vibration. The 
problem of standardized testing and 
evaluation of vibration has been very 
formidable. For the 2.5 G testing re- 
quirements, the procedures are now 
well standardized and the uniformity 
of results for certain types of tube 
vibration effects is quite satisfactory. 
The basic secret of the standardiza- 
tion of 2.5 G vibration tests is very 
simple—“Do not use any type of 
vibration equipment which does not 
consistently have a good sinusoidal 
wave shape.” Much of the confusion 
which has existed between equip- 
ment manufacturers and tube manu- 
facturers on vibration characteristics 
has originated from the use of poor 
wave form vibration equipment. Fig. 
4 shows a vibration machine which 
produces a fixed 25 cycle, 2.5 G vi- 
bration. This machine has been cus- 
tom built for most of the tube 
manufacturers and is known as the 
BTL Leaf Spring Vibrator. 

The three basic types of vibration 
output from tubes are, mechanical 
resonance of parts, the sinusodial 
movement of certain parts below 
their normal resonant frequency, and 
intermittent slapping of parts in loose 
fitting assemblies. In addition, the 
vibration equipment shows up defec- 
tive tubes such as intermittent open 
welds. On the standardized test, the 
vibration output is evaluated with an 
audio frequency amplifier and me- 
ter indicator. Actually, most of the 
troublesome vibration output arises 
from movement of the cathode and 
grid #1 parts, slapping back and 
forth in the mica holes, and the out- 
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Vacuum Tube Reliability 


PART TWO 
OF TWO PARTS 


for guided missile equipment require special attention to heat dissipation, vibration, 


microphonism and noise factors. Designers should avoid 


put wave form is extremely irregu- 
lar and non-sinusoidal. A micro- 
scopic examination of typical small 
dimension mica holes shows many 
ragged edges as a result of mica 
punching, rather than the smooth 
contours that draftsmen put on the 
enlarged mica drawings. The ragged 
edges on the mica are a function of 
the mica characteristics and the wear 
of the mica die, and these items rep- 
resent constant quality control prob- 
lems. 

The obvious idea of forcing grid 
leads and cathodes into tight mica 
holes, to make an extra good bond 
against the ragged edges, has several 
design and manufacturing complica- 
tions. The extra tight mica holes re- 
quire extra force to insert the cath- 
ode and grids, and this frequently 
yields bowed cathodes and grids 
which in turn produce shorts, low 
transconductance, and poor cutoff 
characteristics. Since mica has sur- 
prisingly high heat conductivity, the 
cathode temperature is lowered by 
tight fitting micas and a temperature 
difference between the center of the 
“athode and the ends where the mica 
is in good thermal contact may ap- 
proach 40°C. The 40°C temperature 
differential is enough to seriously 
affect long life performance and low 
filament voltage transconductance. 
The above comments are intended to 
indicate that the vibration charac- 
teristics of most tube types are not 
necessarily a result of faulty design 
and assembly practices which were 
adopted with careless abandon. Spe- 
cial tube types can be designed and 
have been made available to meet 
particular vibration requirements, 
usually for the price of modified 
characteristics. 

One way in which equipment de- 
sign engineers can help themselves 
on vibration problems is by selecting 
tube types which have reasonable 
cathode to grid #1 spacing. The in- 
ternal tube dimensions are not pub- 
lished on data sheets, but high trans- 
conductance per unit of heater power 
is a fair indication of close spaced 
types. On such a rule, the type 6AK5 
would not be selected for the most 
critical microphonic applications. 
This is another situation where fre- 
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quent consultations with the com- 
mercial engineers of the tube manu- 
facturers can be profitable. 

A sampling test for mechanical fa- 
tigue is now common for many JAN 
tube types. The fatigue test is essen- 
tially a vibration life test. The tubes 
are rigidly mounted on a table vi- 
brating with simple harmonic motion 
at a frequency of 25 cps with an 
amplitude of 0.040 in. (approxi- 
mately 2.5 G) for 96 hours. The tubes 
are mounted in a different orienta- 
tion for each 32-hour period. Rated 
heater voltage is applied during test. 
After the 96-hour vibration, the 
tubes must be free of shorts and open 
circuits and must lie within pre- 
scribed limits for transconductance, 
vibration output and heater-cathode 
leakage. This test is conducted on a 
sampling basis as it is considered a 
destructive test. Fig. 5 shows a pho- 
tograph of the machine. 


Rejects Uncommon 


Rejects are not common on this 
test and these results are borne out 
by the experience of commercial air- 
lines with reliable tubes in that diffi- 
culties which might be attributed to 
many hours of service under vibra- 
tion are not occurring after 1,000 
hours of airline service. There are, 
however, many pieces of military 
electronic equipment more unkind to 
the tubes in subjecting them to vi- 


Fig. 6: Calidyne equipment vibrates tubes in ex- 
cess of 60 cps; with more than 15G acceleration 


“‘tube-critical’’ circuits 


bration, and for this reason there are 
now several programs within the in- 
dustry to explore higher frequency 
and higher acceleration life test fac- 
tors. 

Naturally, this lack of rejects on 
the presently standardized fatigue 
test has been criticized by several 
equipment designers. As a result, a 
special type vibration machine has 
been used experimentally by several 
organizations. This machine subjects 
the tubes to non-sinusoidal vibration 
and has produced some very violent 
changes in tube characteristics— 
sometimes in 15 minutes and some- 
times in a few hours. So far the ef- 
forts to describe the vibration wave 
form and acceleration of this ma- 
chine and to duplicate wave forms, 
have been very unsuccessful and the 
condition of tubes returned to vari- 
ous tube manufacturers has pro- 
duced more confusion than useful 
design information. 

Consistent improvement in tube 
design can only come from consis- 
tent and reproducible performance 


TUBE RELIABILITY 


data. For that reason it is felt that 
higher frequency and higher accel- 
eration vibration equipment which 
supplies extremely good sinusoidal 
wave form is necessary. There are at 
least two equipments which are 
known to have good wave form and 
which will vibrate tubes at frequen- 
cies in excess of 60 cycles and at 
accelerations of more than 15 G. One 
of these equipments is made by the 
M-B Company and the other is made 
by the Calidyne Company. Fig. 6 
shows a photograph of the Calidyne 
equipment. A few of the JAN speci- 
fications now have a 40 cycle or 60 
cycle vibration test requirement and 
this testing will become more com- 
mon in the near future. 


Microphonism and Noise 


Microphonic and noise _ effects, 
both from the point of view of tube 
design and equipment application, 
can not be divorced from vibration. 
As a matter of fact, vibration is a 
special case of microphonism and 
noise in which the mechanical forces 
applied to the tube are of a particu- 
lar simple harmonic wave form and 
acceleration. The standardized tube 
testing procedures from microphon- 
ism and noise have been, and con- 
tinue to be, an assembly of the most 
difficult phenomena to duplicate. 
During the past year or two, there 


(Continued) 


has been further progress in stand- 
ardized test methods which has been 
recognized in the form of revised 
JAN specifications. The JAN Audio 
Frequency Noise and Microphonic 
Test which is paragraph F-6e (3) 
of the JAN basic section is usually 
used as a test procedure applied to 
100% of the production. This test is 
convenient, particularly because it 
can be effected at a high production 
rate, and it serves the purpose of 
rejecting tubes which have faulty 
mechanical structure, acoustic feed- 
back, and intermittent high resist- 
ance leakage or lint between ele- 
ments. Actually these effects can 
usually be identified by a sinusoidal 
vibration test with the application of 
sufficiently tight voltage output 
limits, but the vibration test is sel- 
dom a 100% test. 

A second form of the Microphonics 
and Noise Test is used in other re- 
cent JAN types such as the type 
5654. On this JAN Specification a 
complete set of constructional draw- 
ings and test procedures are given 
and the distinguishing feature of 
this test is the use of an automatic 
mechanical tapper. Coincident with 
the application of these new tests, 
the electrical conditions have been 
revised for several tube types so that 
the JAN Specifications on such types 
are now much better indicators of 
the relative microphonic qualities of 
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The Joint Electron Tube Engineering Council (JETEC) is sponsored by the Radio-Television Manufacturers 
Assn. (RTMA) and the National Electrical Manufacturers Assn. (NEMA). It is organized to develop stand- 
ards material and to conduct engineering activities in the field of electron tubes and allied devices. 
Organizationally JETEC functions through the product and service committees shown in the chart above. 
Provision is also made for working with the Armed Services Electro Standards Agency (ASESA). Pub- 
lication and distribution of JETEC technical data is handled through RTMA Data Bureau 
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the various tube types. Both of these 
tests have specified audio frequency 
pass-bands and both have the obvi- 
ous deficiency that the relative 
response data can’t possibly be corre- 
lated against all possible equipment 
applications. This is particularly true 
of amplifiers which extend above 
audio frequencies into the low video 
frequency range. However, test re- 
sults can be duplicated on tube lots 
which are free of intermittent noise 
defects such as certain types of leak- 
age and lint shorts. 

Because microphonic output varies 
over such a wide range in a given 
tube type, or even tube lot, there is 
a great danger that equipment engi- 
neers may unconsciously use a 
selected good tube for early model 
work, only to discover a_ serious 
microphonic problem late in the 
equipment development. For this 
reason, in addition to large sample 
testing of several makes, it is sug- 
gested that the JAN noise, vibration 
and microphonic circuit conditions, 
and maximum output noise signal 
levels be compared with the signal 
levels of a proposed application. If 
such a comparison indicates a vibra- 
tion, noise or microphonic problem, 
immediate attention should be given 
to the question of suitable type 
selection. This should be followed 
by a study of mechanical design fac- 
tors such as; locating the tube away 
from the source of vibration, provid- 
ing a vibration absorber type of tube 
mounting (which may not be com- 
patible with the best high level 
shock type of mounting), and pro- 
viding other variations of acoustic 
and vibration attenuation within the 
equipment. Above all, consult with 
the tube manufacturer or the Panel 
on Electron Tubes at the time of the 
equipment design instead of waiting 
for the pilot production stage to sur- 
prise the component scheduling 
people. 


Tube Handling 


In handling tubes at the electronic 
equipment manufacturer’s plant, the 
first “DON’T” is to refrain from re- 
moving the egg crate separator from 
a layer of 100 miniature tubes by 
yanking it up in the air and letting 
half of the tubes drop one or two 
feet back into the pile. The nickel 
pins of the dropped tubes scratch the 
side of the bulbs of other tubes and, 
unfortunately, they don’t crack im- 
mediately. A crack may take a week 
and four or five heat cycles to 
develop. 

The second “DON’T” is to refrain 
from using the exhaust tubulation 
section of the tube as a handle, a 

(Continued on page 102) 
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Number 14— Radar Power Measurements 


Nomogram for determining peak power output when pulse width 
and repetition frequency, system loss, and average power are known 


By CHESTER W. 


YOUNG 


Senior Electronics Engineer, Electronics and Guidance Sec.. San Diego Div.. 


Consolidated Vultee Aircraft Corp... San Diego, Calif. 


N checking a radar installation for 

specified output, radar power 
measurements are made many times. 
Use of the nomogram on the follow- 
ing page should prove to save time 
in the numerous measurements and 
calculations. 

The general problem of r-f power 
measurement normally _ involves 
either of two techniques. In one, a 
cw source is calibrated on an aver- 
age reading watt meter and the gen- 
erator is then placed in pulse oper- 
ation. It is assumed because of cir- 
cuit design that the peak power in 
the pulse is the same as the cw am- 
plitude. In the second method, an 
average power meter is used to 
measure the pulse power and then a 
correction is used to allow for the 
pulse width and pulse shape. 

Normal measuring procedure 
would entail measurement or previ- 
ous knowledge of pulse repetition 
frequency, a measurement of the 
pulse width with either a calibrated 
synchroscope or spectrum analyzer, 
a measurement of the system losses, 
and a measurement of the average 
power. With these values known it 
is easily possible to calculate the 
peak power of the radar without 
known losses. The calculation can 
be simplified with the nomogram. 

The solution of the following 
problem will facilitate use of the 
nomograph. Given: PRF = 1000 pps, 
Pulse Width 1 microsecond, Sys- 
tem Losses 35 db, and Average 
Power Measured +15 dbm (db 
above 1 milliwatt). Required: De- 
termine the Peak Radar Power 
without known losses. 

Step 1: Starting on the right hand 
side of the nomogram, draw a 
straight line through the 1000 on the 
PRF scale and 1 on the Pulse Width 
scale extending this line to the Duty 
Cycle Loss scale. This point of inter- 
section is 30 db. 


Step 2: Draw a straight line from 
the 30 db point on the Duty Cycle 
scale through the 35 db point on the 
System Loss scale to its intersection 
with the Total Loss scale. This inter- 
section is 65 db which is the sum of 
the Duty Cycle and System Losses. 

Step 3: Join the 65 db point on 
the Total Loss scale with the +15 
dbm point on the Power Measured 
scale. The point 
Peak 
losses scale is the desired 
Radar Power. 


where this line 
Power without 


Peak 


crosses the 


Conditions of Use 


1. P.R.F. scale: The Pulse Repe- 
tition Frequency scale is calibrated 
logarithmically in Pulses per Second 
This can be measured by several 
methods including counting on an 
“Eput Meter” or synchronizing the 
display on oscilloscope using a cali- 
brated signal generator for the 
sweep voltage on the horizontal de- 
flection plates. 

2. Pulse Width scale: The pulse 
width can be measured in any one of 
a numker of ways two of which are 
as follows. The pulse can be detected 
and the envelope put on the vertical 
deflection plates of a calibrated syn- 
chroscope. A second method consists 
of using a spectrum analyzer and 
measuring the frequency difference 
between the first nulls on each side 
of the main lobe. Dividing 2 by the 
frequency difierence in megacycles 
will give the effective square pulse 
width in microseconds. 

By referring to page 450, Vol. 11 
of the MIT Rad. Lab. Series, “Tech- 
nique of Microwave Measurements,” 
it can be shown that a good approxi- 
mation can be made of the equiva- 
lent pulse width by the above 
spectrum measurement. This follows 
because as the pulse becomes trian- 
gular, the spectrum nulls separate 
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which in turn would give a smaller 
content in the triangular 
pulse but at the same time the 


energy 


spread of the nulls would yield a 
calculation of a narrower equivalent 
square pulse. 

It is this phenomenon which allows 
the calibration of the pulse width 
scale directly in nulls 
difference. 

3 Duty Cycle Loss scale: The 
Duty Cycle Loss scale is the result 


spectrum 


of the arithmetic multiplication of 
the Pulse Repetition Frequency 
(1000 = 10°) and the Pulse Width 
(1 microsecond 10 seconds). 
This product 10 16 | 10 
1/1000, is equal to 1/1000 of the 
energy of a cw signal so it can be 
said that the pulse energy is 30 db 
below the cw power or there is a 
30 db loss. 

4. System Loss scale: The System 
known 
which reduce the power of the radar. 
These could be directional couplers, 


Loss includes any lesses 


attenuators, rotating joints, or space 
radiation losses. However, in order 
to get a true measurement these 
losses must be known. Unknown 
losses will create errors. 

5. Total Loss scale: The Total Loss 
scale is merely the addition of the 
Duty Cycle Loss and the known Sys- 
tem Losses. 

6. Power scale: The 
Power Measured scale is the reading 
in dbm (db above one milliwatt) on 
an average power measuring instru- 
ment. 

7. Radar Power scale: The Radar 


Measured 


Power scale yields the radar powe1 
measurements in watts, kilowatts, or 
megawatts, to as exact an answer as 
the factors are known and as close 


as the scales are read 


$$$ FOR YOUR IDEAS 


Readers are invited to contribute sug- 
gestions which might make interesting 
Engineer's Notebook pages. Typewrit- 
ten, double-spaced text is preferred. 
Our usual rates will be paid for mate- 
rial used. 
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Nomogram for Peak Power Output when Pulse Width, Repetition Frequency, System Loss, and Average Power are Known 
The seven variables on this chart are handled in three steps. See text on preceding page for detailed instructions 
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Film Handling in TY Stations 


Motion picture films to play increasing role in TV programming as 


more stations go on air. ‘‘Do’s’’ and ‘‘Don’ts’”’ for quality reproduction. 


A® the number of operating tele- 
vision stations increases, the 
need for improved film reproduction 
becomes more important. Even the 
additional demand imposed by a 
single new station (WLTV, At- 
lanta, Ga., the nation’s 108th) will 
amplify this need. And when two 
thousand-odd television stations en- 
visaged in the FCC’s proposed allo- 
cations plan go on the air, film de- 
mand will snowball to tremendous 
proportions. 

Today, in most cases, transmitted 
films suffer from a variety of faults. 
Perhaps the only places where good 
quality is the rule are on stations 
owned and operated by the network. 
And even here on occasion there are 
exceptions. However, most network 
outlets are far above the average in- 
dependent station, due to the large 
engineering development departments 
which they maintain. 

Not all of the fault lies with the 
stations. Many times the films which 
are supplied are in poor condition, 
or improperly exposed. Most release 
prints received by television stations 
are standard theatre prints with a 
contrast range of as high as 50 to 1 
and quite dense as well. These prints 
often have a density of as high as 2.7 
or 2.9, although the average theatre 
print is probably in the order of 2.5 
gamma. Despite this lower figure 
many television film projection units 
have difficulties in obtaining ade- 
quate lighting on the iconoscope 
mosaic due to low illumination which 
may be caused by a number of things. 
Little attention is given to the illu- 
mination of television film by some 
operators who continually complain 
that the film is no good. If the sta- 
tion has any choice in the matter 
improved results may often be ob- 
tained by ordering a release print 
with a gamma of 2.3, While there 
may be criticism of this value (due 
to the possibility of face detail drop- 
ping out), it will produce a pleasant- 
er overall picture which, after all, is 
the main object. 

The question of gamma is especial- 
ly important in the case of reduction 
prints where a 35mm film is reduced 

to 16mm by means of an optical 
printer which operates in the op- 
posite manner to an enlarger. In this 
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case the film not only often goes 
through an extra printing step in 
the reduction from what may be a 
dupe negative, but also is enlarged 
again electronically in the television 
system. A peculiar kind of fault is 
often found in this operation which 
interferes with the reproduction of 
a first rate picture. This seems to 
occur only in connection with opti- 
cally reduced prints. Sometimes the 
grain of the film combines with the 
grain of the kinescope screen to pro- 
duce an enlargement which casts a 
very noticeable blemish over the 
whole picture. 

Although the television film pickup 
camera does not require a tremen- 
dous amount of light (like the the- 
atre projector) it does need a cer- 
tain minimum if a good picture is 
to be obtained. Many times, in an 
effort to “save” the cost of a new 
projection bulb, a projection lamp 
will be run long after its useful life 
is over. Ten hours is the “normal” 
life of such a bulb; however, many 
of them run much longer before the 
filament burns out. 


Photo of typical 16 
mm projector showing 
places where trouble 
may develop. (1) dirty 
lens; (2) dirty con- 
denser and gate; (3) 
sound head improper- 
ly adjusted; (4) black- 
ened, worn-out lamp; 
(5) film dirty, green 
with curl (causes fo- 
cus change as film 
runs) emulsion in non- 
standard position, i.e., 
sound gets focus in- 
correct; (6) excessive 
oil on moving parts 
transferred to film; 
(7) shutter and/or 
pull down mechanism 
out of adjustment. 


Many projectionists continue to 
use bulbs in this condition when the 
blackening of the glass is a sure in- 
dication of a renewal being due. Not 
only does the black glass decrease 
light passing through the film and 
falling onto the mosaic, but it also 
reduces the value light by filtering 
out certain colors whose presence im- 
proves the response of the iconoscope 
tube. Soot on the glass produces a 
reddish light which will not produce 
optimum conditions in the film pick- 
up camera. Most projectors incorpo- 
rate a lapsed-time indicator which 
tells the length of time a certain 
lamp has been used. 

Reflectors and condensor lenses 
also need periodic attention. This is 
not required as often in incandescent 
and pulsed light projectors as in arc- 
light lamphouses where soot is pro- 
duced from the open arc. Gentle 
cleaning according to manufacturer’s 
instructions will help here. The same 


thing holds for projection lenses 


which are commonly found to suffer 
from fingermarks rather than soot. 
(Continued on page 120) 


Multichannel FM-FM Telemetering 


Frequency multiplexing system, widely used in mobile applications, has 
carrier channels. Equipment operates in 200 MC band, has 16 channels 


By M. V. KIEBERT 
Bendix Aviation Corp. 
Detroit 2, Mich. 


d Gow FM-FM telemetering system 
is a frequency multiplexing tech- 
nique which to date has been, and is 
being, more widely used than any 
other telemetering system for mobile 
instrumentation. The basic circuit 
elements are shown in the block dia- 
gram of Fig. 1. 

The present FM-FM system was 
evolved after a rather chaotic start in 
the mobile instrumentation field dur- 
ing which time some fifty odd sys- 
tems were suggested, tested and a 
few of them used. The basic sim- 
plicity of the FM-FM system, com- 
bined with the relatively small 
pick-ups (and low primary power 
requirements in the case where vari- 


able reactance pick-up units were 
used) led to rapid progress and wide 
application of FM-FM telemetering 
systems. 

The attainable operational accu- 
racy of the FM-FM system is in the 
order of % to 1%. The range is 
generally limited to the electrical 
(optical) horizon. For ranges of 1 to 
20 mi., a 1-'% to 6 watt unit provides 
an ample power margin; for ranges 
of 25-175 mi., a 6 to 30 watt unit is 
ample. Fig. 2 emphasizes the point 
and indicates the value of altitude. 


Sub-Carrier Channels 


Originally the FM-FM_ §ssystems 
employed sub-carrier channels so 
spaced that the major effects of sys- 
tem non-linearity fell outside the 
channel pass-bands such that 6 to 
10% distortion at both the transmit- 
ting and receiving ends of the link 
would not result in a cross-modula- 


tion error of more than 1-2 to 3% 
when the individual sub-carrier out- 
put channel bandwidths were limited 
to 30 to 100 cps by means of the low- 
pass filter action of the recording 
oscillograph elements then employed 
in these systems. 

The need for more channels of 
higher frequency response rapidly 
became manifest as the early FM-FM 
system proved itself to be simple, re- 
liable and dependable. Fortunately 
the design of both the transmitting 
and receiving ends of the circuit had 
been improved in linearity until 
overall system distortion could be 
held under 2% on production equip- 
ment. This attainment of such low 
distortion permitted a closer spacing 
of the various sub-carrier channels. 
While the original systems generally 
used 4 sub-carriers, the latest sys- 
tems now employ 16 sub-carriers and 
show cross-modulation errors to be 
under 14 of 1%. 


Fig. 1: Basic block diagram of FM frequency multiplexing telemetering system 
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System 


PART ONE 
OF TWO PARTS 


commutation arrangement to increase number of sub- 
operating with less than 0.25% cross-modulation errors 


The government has assigned tele- 
metering frequencies in a band just 
above 200 MC. While other frequency 
bands, below and above this, have 
been assigned and used, the majority 
of FM-FM installations employ the 
nominal 200 MC band. 

The mobile transmitters normally 
employ an r-f deviation of +125 KC 
with the carrier held to +.08% center 
frequency tolerance over an ambient 


POWER , WATTS INTO 


TRANSMITTING DIPOLE 


Fig. 2: Power-distance characteristics for different 
altitudes show increased FM-FM_ operating 
range attainable at higher altitudes 


temperature range of —20° to 80°C. 
The FM sub-carrier oscillators nor- 
mally employ a +7-12% deviation on 
the lower sub-carrier frequencies, 
and a +15% deviation on the higher 
sub-carrier frequencies. The devia- 
tion employed is a compromis2 be- 
tween bandwidth limitations, fre- 
quency response and microphonic 
effects resulting from operation of 
the equipment in high vibrational 
fields. 

The FM-FM telemetering system 
has several intrinsic characteristics 
that are somewhat unique and appeal 
to the application engineers’ ideas of 
reliability and _ simplicity. First 
among these points is the fact that 
loss of a tube or circuit element will 
generally affect only one channel and 
not the entire system as is the case 
with most other multi-channel tele- 
metering systems. Second is the point 
that the receiver output may be di- 
rectly recorded on magnetic tape 
while simultaneously separating and 
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Fig. 3: Required FM sub-carrier deviation indi- 
cates relative pre-emphasis necessary 


generally presenting the information 
for real time indication. In event of 
the failure of any ground or observ- 
ing station sub-carrier or commu- 
tator equipment, the 
magnetic tape may then be used for 


separation 


reference and the test data still re- 
covered with negligible loss of ac- 
curacy. 

In considering engineering appli- 
cations of an FM-FM telemetering 
system, due allowance must be made 
for two important factors; namely, 
frequency 
carrier channels, and the signal-to- 


response of the sub- 
noise ratios required on the various 
sub-carrier channels in order to 
secure satisfactory reading accuracy 
of the presented data. 

For the first case, the same criteria 
holds for the detector of the fre- 
quency sensitive circuit as holds for 
the detector of an AM system. That 
is, the upper frequency response is 
limited to the most negative slope of 
intelligence signal that may be recti- 
fied and smoothed without clipping. 
Also related to this point is the re- 
quired filter bandwidth for mainte- 


nance of linear phase shift and proper 


transmission of significant side fre- 


Fig. 4: Four types of commutated channel pres- 
entations; (A) unseparated sub-carr-er; (B), (C) 
cand (D) after automatic separaticn 


quencies over the pass band. As a 
result of this requirement, band-pass 
filters should be designed with a 
bandwidth of approximately 22.5% 
of the 
though most present systems hedge 


sub-carrier frequency, al- 
on this point and only provide 15 to 
19% bandwidth with consequent de- 
terioration in performance. As an 
approximate guide the sub-carrier 
channel 
normally be 3 to 10° of the mean 


frequency response may 


sub-carrier frequency 
Triangular Noise Spectrum 


The second factor to consider in 
engineering an FM-FM system is the 
triangular noise spectrum. If all sub- 
carrier channels modulated the car- 
rier an equal amount it would be 
noted that the high frequency chan- 
nels “fell out” or deteriorated much 
more rapidly than the low frequency 
channels as the r-f carrier signal was 
decreased in level. Analytically, it 
may be shown that a 50 KC sub- 
carrier channel as compared to a 2.3 
KC sub-carrier channel of equal side 
band energy, will be 22.6 db inferior 
to the lower frequency sub-carrier 
channel 

As in FM broadcasting, we can of 
course use phase modulation, or pre- 
emphasis, and thus secure equal per- 
formance on all sub-carrier channels, 
accepting the fact that this will of 
course reduce the transmission range 


of the system provided that the 


TABLE I—MAXIMUM COMMUTATION RATES: UNSEPARATED DATA 


Net Sample Lengths 


Sub-Carrier (Millisec.) 
Channel Conservative 

5 535 
1.0 269 
3.0 89 

10.0 26.9 

30.0 8.9 

100.0 2.69 


Min. 


Sampling Rates 
(Samples, Sec.) 


Conservative Max. 

1.86 7.5 

3.72 14.5 

22:2 11.2 44.8 
6.7 37.2 145.0 
2.22 112.0 448.0 
.67 372.0 1450.0 
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FM-FM TELEMETRY (Continued ) 


carrier power is constant. Fig. 3 in- 
dicates the relative pre-emphasis, 
required on a typical system. This 
data is based on 1% reading accu- 


racy of the received signals. 
Commutation provides a means of 

increasing the number of channels 

available ‘n an FM-FM link. In gen- 


Fig. 5: Typical commutated wave train with long pulse frame reference followed by information pulses 
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Fig. 6: Basic block diagram of automatic commutator separation circuits using sequential gating 
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eral, however, commutation results 
in uneconomic utilization of band- 
width due to the inherent ringing 
characteristics in the various filters 
and networks commonly employed 
in the system. That is, a material 
portion of each sampling interval is 
taken up by equipment transients 
which reduced the amount of “read- 
ing time” available per channel. 


Types of Commutation 


Two general types of commutation 
find wide application in FM-FM sys- 
tems. In the first type of presentation, 
the sample duration is long and gen- 
erally covers 1 to 4 or more cycles of 
the basic intelligence; and in the 
other system, the sample is short and 
represents but a point on the intelli- 
gence wave of the modulating signal. 
Long time or slow speed commuta- 
tion is only practicable where manual 
data reduction is used and where the 
transmission period is generally 
short. High speed sampling requires 
that approximately 5.7 samples per 
cycle of modulating frequency be 
made in order to reconstruct the 
modulating intelligence. This latter 
type of system is amenable to pre- 
sentation as an oscillographic record 
with manual data reduction, but 
more important, it is readily amen- 
able to automatic commutated data 
separation or decommutation. 

Fig. 4 illustrates the four general 
types of commutated channel pre- 
sentation. (A) represents the case 
where the entire, unseparated sub- 
carrier channel is directly fed into the 
oscillograph while (B), (C) and (D) 
show typical types of presentation 
after automatic separation of the 
commutated signal. Each tape thus 
represents but one channel of in- 
formation as contrasted with (A) on 
which all channels are shown as a 
composite record. 

Automatic channel separation and 
presentation automatically restricts 
the intelligence frequency to a rela- 
tively low value. This in turn permits 
integration of the received signals 
with the consequent improvement of 
commutated channel signal-to-noise 
ratios such that lower deviations of 
the r-f carrier are entirely practi- 
cable for the higher sub-carrier fre- 
quencies. It is generally the higher 
sub-carrier channels which are com- 
mutated and accordingly this tech- 
nique provides a consequent increase 
in range of the system by requiring 
the lesser r-f deviation for a given 
reading accuracy of these commut- 
ated channels. 

Studies and experience indicate 
that commutation considerably de- 
creases the utilization efficiency of a 
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sub-carrier channel as a result of 
system transients or the relatively 
long pulse slopes in the case where 
non-ringing filters are used. In order 
to reproduce a commutated channel 
with an accuracy of 2%, it is neces- 
sary to use a sub-carrier channel 
whose frequency response is ap- 
proximately 10 to 20 times the fre- 
quency response of the commutated 
channel. 

Table I presents the maximum 
commutation rates of unseparated 
data which the maximum values as- 
suming a deviation ratio of approxi- 
mately 1.43. 

The configuration of the automatic 
commutation separation equipment 
of course depends on the type of 
transmitted signal. In general, pres- 
ent systems employ a long pulse as a 
frame reference with the information 
following as a series of 50% duty 
cycle pulses. A typical pulse train is 
shown in Fig. 5. 

The separation circuits are fed 
from one of the sub-carrier channels. 
The separation is brought about by 
sequential gating of a_ so-called 
“broken ring” type of circuit. The 
basic diagram is shown in Fig. 6. 


Eeeles-Jordan Circuit 


Each analyzer channel consists of 
an Eccles-Jordan flip-flop circuit, a 
cathode coupled dual triode used for 
gating, a cathode coupled integrating 
circuit, a clamping circuit and the 
necessary power output stages. The 
first channel is turned on by the pulse 
selector as the master pulse is sensed, 
and turned off by the differentiated 
trailing edge of the information pulse. 
As each channel is turned off, an 
initiation pulse is fed to the following 
channel and so on to the end of the 
analyzer chain. 

As previously indicated, FM-FM 
telemetering signals are readily re- 
corded on conventional magnetic 
tape recording equipment. For im- 
mediate applications this provides 
three attractive features: Insurance 
against loss of telemetered informa- 
tion in event of equipment failure in 
units following the receiver; low 
storage space requirements for large 
amounts of test information; and 
convenient collection of telemetered 
test information with a minimum 
amount of physical equipment. Pres- 
ent magnetic recorders are not too 
good in so far as “flutter”, “wow” 
and playing time stability are con- 
cerned. For example, 0.1% peak-to- 
peak “wow” introduces approxi- 


mately 0.7% error in the recorded 
signals. No present commercial re- 
corders appear to keep these peak- 
to-peak “wow” errors below 0.5 and 
when measured over a 15 


0.8% 


TELE-TECH * March 1952 


(Based on deviation ratio of 5 and 185 cps L. P. filter, 


TABLE Ii 


Without Compensation 


+ 7% Dev.) 
With Compensation 


ac Comp. ac & de Comp. ac Comp. ac & de Comp. 
of Wow of Wow of Wow of Wow 
Center to Center to Center to Center to 
Channel Peak Values Peak Values Peak Values Peak Values 
1 Sec. 15 Sec. 1 Sec. 15 Sec. 1 Sec. 15 Sec. 1 Sec. 15 Sec. 
Sample Sample Sample Sample Sample Sample Sample Sample 
12.3 KC 2.17 3.55 41F S35 1.35 2.17 1.52 2.34 
(old tape) 
12.3 KC 1.13 2.26 3.13 4.26 0.27 0.75 0.44 0.82 
(new 3M tape) 
second interval. New developments put stage. Electronic compensation 
now under way do indicate that presupposes that anomalies occur- 
these difficulties may be minimized. ring in recording the information 


In the meantime, however, electronic 
compensation may be employed to 
improve this picture. 

Electronic compensation (see Fig. 
7) requires that a reference signal, 
generally above (or below) the FM- 
FM band being recorded, be mixed 
with the incoming signal and re- 
corded. On playback the signal di- 
vides two ways. One path is through 
the conventional filter-discriminator 
channel, the other flows through the 
reference discriminator tuned to the 
reference frequency. The output of 
the reference frequency discrimina- 
tor is fed out of phase to a resistive 
mixing network in the rectifier-filter 
output circuit of the conventional 
filter discriminator channel at a point 
located just ahead of the power out- 


channel, similarly occur in recording 
the reference channel and accord- 
ingly should be capable of cancelling 
out “wow”. 

Several effects prevent electronic 
compensation from actually com- 
pletely achieving this ideal condition. 
“Skew” of the tape as it is trans- 
ported across the heads and tape 
which is not magnetically homogene- 
ous cause spurious phase modulation 
which prevents complete compensa- 
tion. Very recent developments of 
one tape manufacturer has, however, 
eliminated this latter difficulty. 
Table II indicates the improvement 
brought about by the use of elec- 
tronic compensation. 

Part Two will appear in the April 


issue. 


‘*SURE-SHOOTING”’ 


TV CAMERAS 


Designed to aim anti-aircraft guns, the optical ring sight developed by Edwin H. Land, president of 
Polaroid Corp., now pin-points rapid action for the TV camera. RCA field cameras equipped with the 
sight show the cameraman a pattern of concentric circles at target distance in the field of view. The 
sight consists of a single glass-faced disc and requires no auxiliary illumination or front sight. The 
center ring is dark in color, while the outer rings are lighter in color and progressively are spaced 
closer with decreasing contrast to leave the field clear for observation. 
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“Split Channels” for More 


Results obtained from field tests conducted in Syracuse, N. Y. show how an 


can be made to operate on adjacent channels when index of modulation and 


By HUGH H. DAVIDS 


General Electric Co. 
Syracuse, New York 


S soon as a radio service re- 
ceives public acceptance, the 
inevitable problem of too many 
users for too few channels arises. 
In the 25-50 mc and 152-174 mc 
bands the number of new users 
seeking authorization and the inter- 
ference already occurring due to the 
sharing of channels by users in the 
same locality, such as taxi channels, 
make it imperative to seek an an- 
swer to the problem of how to in- 
crease utilization of these bands. 
The solutions that have been sug- 
gested fall into three general groups 
or combinations of them. 
1. Channel sharing using geo- 
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Fig. 1: IF selectivity of narrow band 152-176 
MC receivers by 20 db quieting method 


Fig. 3: Signal selectivity of adjacent channe! 
148-174 MC receivers by two signal method 
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graphical separation to prevent 
interference. 

2. Use of a system of modulation 
requiring less bandwidth than 
FM, such as single sideband 
AM. 

3. Channel splitting; that is, re- 
ducing the index of modulation 
and the channel width so that 
more channels can be accom- 
modated in the same band. 
The first one would require re- 

assignment of the frequencies on the 

152-174 mc band, as they have been 

assigned on a block basis. Such a 

step is basically a problem for the 

FCC and the users and does not call 

for engineering analysis in this 

discussion. 


~ 


The second would be far more 
drastic and would require the 
eventual replacement of all existing 
equipment and careful planning for 
the transition period. 

The last is the solution that is 
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Fig. 2: Signal selectivity of narrow band 
148-174 MC receivers by two signal method 
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most attractive as it would result 
in the least disruption of present 
frequency assignments, provided 
each existing channel is split inte an 
integral number of channels. We 
will describe this method in detail, 
including the related factors of 
channel spacing and deviation, test- 
ing techniques, adjacent channel in- 
terference and intermodulation. 


Channel Splitting 


Proposals for channel splitting 
have usually been for 20 kc channels 
on the 25-50 mc band and 30 kc or 20 
Kc channels on the 152-174 mc band. 
Requirements are different on the 
two bands due to propagation differ- 
ences. On the low band the sky 
wave produces skip interference at 
long distances. For instance, West 
Coast stations caused interference in 
Michigan, New York, and other 
eastern states. On the high band 
there is practically no skip interfer- 
ence. 

Channel splitting on the low band 
to prevent skip interference has 
been advocated for several years 
and has been demonstrated to be 
practical with no measurable loss of 
range or intelligibility.| Under this 
plan, systems in areas which were 
subject to skip interference would 
be placed on 40 kc channels that 
were displaced 20 xc from the 40 
Kc channels used in the areas caus- 
ing interference. However, it was 
not proposed to operate systems in 
the same area on 20 xc channels 
except where the adjacent channel 
stations are from 5 to 7 miles apart 
and operation is not required in the 
immediate vicinity of the adjacent 
channel antenna. 

Generally, these restrictions can- 
not be applied to same area opera- 
tion of high band equipment. Since 
skip interference is not a problem 
on the high band and because of the 
large number of users within small 
urban areas, channel splitting on 
this band to be effective must be 
applicable to systems in the same 
immediate area. Here, therefore, is 
where the real problems of split 
channel operation are found. For 
these reasons the balance of this 
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| Mobile Radio Stations 


increased number of stations 


channel width are reduced 


article will be restricted to high 
band operation. 

A receiver, A, with a selectivity of 
about 100 db at +20 kc, as measured 
by the 20 db quieting method, which 
will give acceptable adjacent chan- 
nel operation on split channels even 
if the channel spacing is reduced to 
20 Kc was obtained. As an addi- 
tional check, a second receiver, B, 
was modified to have approximately 
the same i-f selectivity using mul- 
tiple tuned i-f transformers. 

The 20 db quieting curves for 
these two receivers are shown in 
Fig. 1. The two signal selectivity 
curves in Fig. 2 were taken by the 
IRE Standard Method, but with 4 
KC deviation instead of 10% kc. 
These are a much better indication 
of the adjacent channel performance 
of these receivers provided signal 
generators with low noise level are 
used; that is, a noise level lower 
than that found today on standard 
station transmitters. 

The two signal selectivity curves 
indicate that for adjacent channel 
operation on 30 Kc and 20 kc chan- 
nels with 5 Kc peak deviation that 
receiver A would be superior, but 
that on 20 Kc channels the rejection 
of adjacent channels for both would 
be poor, 

For comparison the two signal se- 
lectivity curves on two high selec- 
tivity receivers for adjacent channel 
operation on 60 kc channels is given 
in Fig. 3. Receiver C has a nominal 
i-f selectivity of 100 db at +45 xc 
as measured by the 20 db quieting 
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Fig. 5A: Station 
wagon used 
in field tests 


method, and receiver D 100 db at 
+30 KC. 

To establish the effectiveness of 
the narrow band receivers A and B 
on split channels a series of field 
tests were performed 


Field Test Set-Up 


A permanent field test system has 
been set up at the Syracuse plant of 
the General Electric Co. Station #1 
has been set up at the Electronics 
Park plant, #2 at the Thompson 
Road plant, and #3 at a test area 9 
mi. north of Electronics Park. See 
Fig. 4. 25-50 mc and 152-174 mc 
stations are installed at each loca- 
tion with remote control for the 
Thompson Road and test area sta- 
tions located in the same laboratory 
as the Electronics Park transmitters. 

Power outputs for the 152-174 mc 
stations are as follows: 250 watts at 
Station #1, 15 watts at Station #2, 
and 50 watts at Station #3. Coaxial 
dipole antennas are used at Stations 
#1 and #2 and a high gain antenna 
at Station #3 giving an effective out- 
put of approximately 175 watts. The 
power output at Station #2 can be 
switched by remote control from 15 
watts to approximately .1 watt. 

The elevations at Stations #1, #2 


Tm, 


Fig. 5B: (left) Dash panel with (I to r) selector switch, transfer switch, speaker, and meter below Fig. 5C 


PART ONE 
OF TWO PARTS 


and #3 are 406. 400, and 450 ft., 
respectively, with no_ elevation 
greater than 480 ft. between them, 
and the antenna heights are 53, 70, 
and 52 ft., respectively. The area is 
suburban with residential areas and 
farm lands, and no high buildings 

A - station has been 
equipped as a test car as shown in 
Fig. 5. Up to five mobile control 
units are mounted on a bracket just 
below the roof to the rear of the 
front seat. Switches on the bracket 
provide four of 
these control boxes for connection 
to a transfer switch mounted on the 
panel. The transfer switch performs 
the following functions: Connects 
output transformer of set under test 
mounted on the dash 
panel; switches outputs of the other 
three to loads; connects 
microphone push-to-talk switch to 
equipment; actuates coaxial relays 
at the equipment rack at the rear 
of the car to switch the antenna to 
the equipment under test; connects 
three metering leads from the re- 
ceiver under test to meter box 
mounted under edge of dash. These 
leads are also brought out to phone 
jacks on the panel so that other 
meters can be used if desired. Addi- 
tional meter leads and jacks that do 


wagon 


selection of any 


to speaker 


resistor 


: (right) Bracket for control boxes. 


SPLIT CHANNEL 


(Continued) 


Fig. 5D: Test car equipment racks in rear of station wagon 
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Fig. 6: Effects of interfering station in split channel field tests 


not pass through the transfer switch 
are provided for any special meter- 
ing requirements. A switch and a 
phone plug are provided so that an 
alternate speaker can be plugged in 
and the receiver outputs switched 
to it. 

A series of adjacent channel per- 
formance tests were made _ using 
Station #2 as the desired signal and 
Station #1 as the adjacent channel 
interfering station. The equipments 
under test were mounted in the test 
car and the car run from Station #2 
toward Station #1 until interference 
was experienced. Tests were made 
for normal adjacent channel separa- 
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tion (60 kc), for bisected channels 
(30 Kc), and trisected channels (20 
KC). Since, in the field, it is ex- 
tremely difficult to set a station ex- 
actly on its nominal frequency and 
the FCC allows a .005% tolerance, 
tests were made with the transmit- 
ters set exactly on the nominal 
spacing and then later re-run at a 
closer spacing. The FCC tolerance 
would allow +7.75 xc departure 
from nominal frequency at 155 mc, 
so that the extremes of separation 
between two stations could be 44.5 
kc to 75.5 Kc. 50 Kc was selected as 
representing the extreme condition 
that could be expected in practice. 


Likewise, considering that tighter 
tolerances would have to be held on 
split channels, 25 Kc and 15 Kc spac- 
ings were selected as extremes for 
30 Kc and and 20 kc channels. 

The tests were made for both 50 
and 250 watts power output from 
the adjacent channel station and 15 
watts and .1 watt power output from 
the desired channel station. 

On each test two locations were 
determined for each of the two re- 
ceivers under test. One, the point 
where the interference from the ad- 
jacent channel was just perceptible, 
and the other where the desired 
signal could barely be read due to 
the interference. These represented 
the extremes of reception with in- 
terference present. In the first case, 
any increase in distance from the 
adjacent channel station resulted in 
reception without any trace of in- 
terference. In the second case, any 
approach nearer to the adjacent 
channel station would result in the 
desired signal becoming unintelligi- 
ble. The actual point at which the 
interference would be considered 
objectionable would be between 
these, the exact point depending on 
the personal judgement of the user. 

The split channel field tests veri- 
fied the two signal selectivity meas- 
urements in that the adjacent 
channel performance in 20 kc or 30 
kc channels of receiver A was better 
than that of receiver B. In presenting 
the data graphically, the point of just 
perceptible interference was plotted 
for receiver B, and the point of 
barely audible signal for receiver A, 
giving the extremes for the two 
conditions. 


Field Test Results 


Fig. 6 gives the results using 250 
watts output for the interfering sta- 
tions and approximately .1 watt and 
15 watts for the desired signal. 
Voice modulation was used on both 
stations, text being read on the de- 
sired signal, and a tape recorded re- 
petitive phrase used on the interfer- 
ing station so that the two modula- 
tions could be readily identified. For 
50 Kc and 60 kc channel spacings the 
modulation controls were set for 15 
Kc peak deviation; for 25 xc and 30 
Kc channels they were set for 7% 
KC peak deviation; for 15 kc and 20 
Kc channels they were set for 5 Kc 
peak deviation. 

With the output of desired signal 
Station #2 set for approximately .1 
watt, the signal level in the vicinity 
of the interfering signal Station #1 
is of the order of 1 microvolt at the 
receiver terminals. 

(Continued on page 152) 
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Improved Television Camera Control 


New method of clamping black reference level in live or 


film camera obtained by stabilizing the pedestal circuit 


By C. J. AUDITORE, 
TV Facilities Engineer 
WOR-TV, New York City 


T is customary in the transmission 

of video signals to limit the maxi- 
mum excursion of the picture signal 
in both the white and black direc- 
tions. The level at the point of ob- 
servation corresponding to the speci- 
fied maximum excursion of the pic- 
ture signal in the white direction, is 
known as the reference white level, 
The level at the point of observation 
corresponding to the specified maxi- 
mum excursion in the black direc- 
tion, is similarly known as the refer- 
ence black level. 

The operator controls the program 
level on a cathode-ray oscilloscope 
which has been calibrated so that a 
given deflection of the electron trace 


represents a specific voltage level for 
normal program transmission. A 
level of one volt has been adopted 
by most broadcasters as the standard 
for video transmission. This repre- 
sents the full contrast range from 
absolute black (blanking level) to 
the reference white level (maximum 
useful white picture). 

The peak white picture output of 
the camera is determined by the na- 
ture and the lighting of the scene 
being televised. Glossy objects in a 
studio pickup, such as diamonds and 
polished metallic surfaces reflect the 
light to a disproportionately greater 
degree than the major body of the 
scene. These peak whites restrict 
the useful contrast range of the over- 
all picture if they are limited in am- 
plitude to the reference white level. 
A white peak clipper allows for se- 
lection of a white reference level be- 
low the peak white output of the 
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Fig. 1: Effect of fixed set-up and white peak clipping, minimum value about 10%. 
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camera, with a subsequent improve- 
ment in the useful contrast range 
and without noticeable picture de- 
gradation. 

The white peak clipper is usually 
built into the transmitter to prevent 
overmodulation, in accordance with 
the Rules and Regulations of the 
FCC. Overmodulation of the picture 
carrier is particularly objectionable 
in television receivers operating on 
the principle of inter-carrier sound 
and results in audio “buzzing.” How- 
ever, when it is desired to expand 
the useful video contrast range—as 
opposed in merely avoiding over- 
modulation of the RF carrier—the 
white peaks must be limited at the 
studio to prevent distortion in the 
video amplifiers forming the program 
link to the transmitter. A linear 
white peak clipper built into the stu- 
dio stabilizing amplifier, common to 
all of the cameras, is a direct solu- 
tion to this problem, Such a circuit 
has been developed by at least one 
manufacturer; and instructions for 
making this modification in the field 
are available upon request.! 

The area between the reference 
black level and the blanking level is 
commonly referred to as set-up. This 
set-up is maintained in order to 
avoid the possibility of the picture 
waveform running into the blanking 
area, and thus giving rise to inter- 
ference with the synchronizing 
pulses. The recommended set-up ex- 
pressed in percentage of blanking to 
reference white level, varies between 
5 and 10 percent. This minimum 
set-up must be maintained at the in- 
dividual camera controls, because the 
camera signals are_ individually 
clamped and-combined with synchro-. 
nizing pulses at the studio output. 

(Continued on page 134) 


Fig. 2: (left) Changes in RCA TK-10A. 
(below) Clean clipping of blanking signal 
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Previews of New Equipment 


Survey of latest developments featured in exhibits 


BOOTH NUMBERS at which the 
equipment described will be 
on display in Grand Central 
Palace are indicated by the 
numbers in parentheses 


(Continued from page 51) 


out the use of any special gear. The heart 
of the instrument is a mechanical linkage 
which couples the moving arm to D’Arsonval 
motors. The electronic part employs a nar- 
row audio band, and a single audio channel 
can be used simultaneously for both voice 
transmission and remote positioning signals. 
Also presented are a receiving system em- 
ploying single-sideband, exalted carrier, tri- 
ple diversity reception, miniature motors 
and switching systems for tele-type circuits 
The Pioneer Electric and Research Corp., 
7217 Circle Ave., Forest Park, Ill.—TELE- 
TECH 


Panoramic Analyzer (N-6) 


Model SB-8a Panalyzor for spectrum ot 
waveform analysis graphically indicates dis- 
tortion, noise, spurious oscillation and modu- 
lation. Instrument has improved resolution 
down to 50 CPS for r-f analysis, sweep 
rates down to 1 sean/sec for pulsed signals 
with low prf, long persistence display, and 
continuously variable scanning width. Three 
types available are for maximum sweep- 
widths of 200 KC, 1 MC, and 10 MC, having 
input center frequencies of 0.5, 5, and 30 
MC, respectively. Type T-200 image rejec- 
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| Da tics ccuitsinsninanaiiedaiaa 
tion ratio is better than 300:1, sensitivity 
20 microvolts and has 75 ohm input imped- 
ance. Graph shows amplitude-frequency 
characteristics for different scanning widths 

Panoramic Radio Products, Inc., 12 S. 
Second Ave., Mount Vernon, N. Y.—TELE- 
TECH 


Network Recorder (314A) 


Expressly designed for broadcast, record- 
ing studio and industrial installations, NWR- 
1 recorder operates completely from remote 
push botton control stations. Elimination of 
drive belts, clutches or idlers and a new 
self-adjusting disc braking system elimin- 
ates maintenance problems. Provision is 
made for installation of up to five magnetic 
heads and is supplied in portable cases or 
standard rack panel mounting. Frequency 


68 


response is + 2 db from 40 to 15,000 cps 


at 15 in./sec., and 2 db from 50 to 9,000 


eps at 7.5 in./sec. Signal-to-noise ratio is 
55 db and harmonic distortion is 2% at zero 
VU. Flutter and wow is 0.1% rms at 15 
in./sec. and 0.2% at 7.5 in./sec., with play- 
back timing accuracy +0.2%.—Berlant As- 
sociates, 4917 W. Jefferson Blvd., Los Angeles 
16, Calif.-TELE-TECH 


Bridge Control Unit (354) 


Model 1809 bridge control unit provides 
all balancing, calibration, and matching net- 
works required for operation of 12 channels 
of resistance strain gages or bridge type 
transducers. Each channel has its own inde- 
pendent input voltage control and balancing 
network, including a ten turn precision po- 
tentiometer. Operation of pushbutton on 
front panel sets calibration cycle in opera- 
tion, automatically placing calibration re- 
sistors across each channel. At the end of 
the cycle, excitation voltage is reversed to 
indicate displacement due to contact po- 
tential. Calibration may also be manual. 
Excitation voltage may be varied from 6 
to 24 de, and is reversed once per second. 
Unit is contained in aluminum alloy case 
11 in. wide, 734 in. deep, and 41% in. high. 

Century Geophysical Corp., 1333 N. Utica, 
Tulsa 10, Okla.—TELE-TECH 


Function Generator (13) 


Electronic Function Generator EFG-101 
Mod 1 uses photographic glass slides, CR 
tubes and photomultipliers, along with as- 


sociated push-pull direct-coupled amplifiers, 
to generate arbitrary single-valued functions. 
Auxiliary Camera Unit CU-101 Mod 1 is 
used to copy glass function slides from 
large graphs. Amplitude response of gener- 
ator is uniform from zero to 10 cps within 
0.25%, and from 10-30 cps within 1.0%. Phase 
shift at 10 eps is less than 1° and at 30 
cps, less than 5°. Phase and frequency re- 
sponses up to 30 cps are independent of 
input amplitudes within computing range of 

100 v. Output is correct within 0.5 v. for 
slopes up to 80°, and drifts less than 0.25 v 
Maximum output noise for de inputs is 
less than 0.25 v. Also to be shown is Elec- 
tronic Multiplier EM-101 Mod O, a similar 
six-channel cabinet which is a four-quadrant 
multiplier.—Reeves Instrument Corp., 215 
E. 91 St., New York 28, N. Y.—TELE-TECH 


Insulated Wire (339) 


Type FJR “Nonstrip” single conductor 
small guage wire is light weight, multi- 
color coded and has small diameter. Designed 


| 


to operate from -50°C to 125°C at 1000 v., 
the easily soldered conductors are available 
in sizes #18 to #32 AWG, solid or standard. 
Special insulation construction consists of 
an extruded synthetic polymide type thermo- 
plastic covered by thermoplastic type marker 
threads (300 different color codes available), 
all encased in an extruded thermoplastic 
jacket. Also presented is a 200 v. wire in 
three colors, the Type JR. — Rex Corp., 
51 Landsdowne St., Cambridge 39, Mass. 
TELE-TECH. 


Meiering Pump (479) 


Model 6100 metering pump is used for 
filling capacitors, transformers and switches 
with hot waxes and cements. The device has 


4 : 


a fixed temperature thermostat in the pump 
housing, a counter and liquid level indicator, 
a removable screen at the bottom of the 
tank, and an electrically heated insulated 
tank and gear housing. The pump is capable 
of 88 ejections/min., holds 1% gal. of liquid, 
and can have its discharge varied within 
two seconds from 1/16 oz. to 5/16 oz. per 
injection in 20 equal increments. The wax 
may be held at 400°F. with the application 
of 1880 watts to the tank. — Edward E. 
Robinson, Inc., 95 Park Ave., Nutley 10, N. J. 
—TELE-TECH. 
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at the IRE Show, March 3-6 


presented by 356 companies at Grand Central Palace 


Phase Standard (101) 


Type 7000-A primary phase standard sys- 
tem can set up known phase angles at 20 
cps, 1,000 cps, and 20 ke to an accuracy of 


psc 


0.05°, which, with proper operating tech- 
niques, can be extended to 0.01°. Phase shift 
is generated by a stable and continuously 
variable phase shifter over a range from 
zero to 360 Voltage for the phase shifter 
is derived by means of frequency dividers 
from a primary signal source. By applying 
the voltage from the output of the phase 
shifter to an oscilloscope, and also the volt- 
age of the primary signal source, a Lissajous 
pattern is established.—Technology Instru- 
ment Corp., 531 Main St., Acton, Mass. 
TELE-TECH. 


Tape Recorder (315) 


CM-2 assembly, containing two tape re- 
corder mechanisms, two amplifier channels 
with power supplies, and necessary switches 
and relays in cabinet type relay rack mount, 
is intended for communications monitoring. 
Operating at 1 in./sec, the unit has uniform 
response to 3000 CPS. With a total tape 
capacity of 4800 ft. on each mechanism, 32 
hours of recording are available, requiring 
the operator’s attention only at the 16-hour 
point.—Presto Recording Corp., P.O. Box 
900, Hackensack, N. J.—TELE-TECH. 


Lightweight Tape Recorder (320a) 


Portable tape recorder for movie-TV 
use weighs 20 lbs., operates from 110 v. or 
vibrator supply, and can be run in synchro- 
nism with a camera. Commutator on camera 
shaft gives control pulses which hold vi- 
brator in step even though camera may be 
off a few per cent in speed. Machine incorpo- 
rates tight-loop tape drive with flywheel 
next to active magnetic heads so that flutter- 
free tape movement is accomplished. Another 
unit is the tape-to-film editor using 14 in 
tape played back synchronously against a 
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work print of the picture with facilities to 
maintain the two in step irrespective of 
speed or direction of film movement. Final 
mix from sound to the film for release is 
obtained from original tape. Regular line 
of tape recorders and synchronizers has been 
advanced by improvement in the synchro- 
nizer which gives lock-in of the order of 
1/240th of a second. This is accomplished by 
the fact that the 60 cycle frequency as re- 
corded on the tape is doubled in the syn- 
chronizer. Combination of tape-to-film editor 
and synchronizer means greater accuracy in 
TV lip-synchronization.—Rangertone, Inc., 
73 Winthrop St., Newark 4, J.—TELE- 
TEC 


Self-Recording Oscilloscope (457) 


Memoscope records signals non-photo- 
graphically, allowing instantaneous reproduc- 
tion of the wave shape after recording has 
been made. Basic unit in the instrument is a 
frequency converter which retains harmonics 
in their true relationship. Also shown are a 
toroidal vower transformer which radiates 
an exceptionally small magnetic field, and 
Model MV-12A ac microvo:t meter with a 
sensitivity of 300 microvolts for full scale 
deflection.—-Millivae Instrument Corp., 2806 
Guilderland Ave., Schenectady 6, N. Y. 
TELE-TECH 


Pulse Generator (S-1) 

A fast-rise pulse generator designed fo! 
testing transient response of wide-band 
systems, can also be used for the generation 


of impulse or “continuous spectrum” noise 
for signal-to-noise ratio testing and for nar- 
row-band receiver alignment. It produces 
a rectangular pulse having a rise time less 
than 10-" seconds. The width of the pulse is 
controlled by the external ‘‘width” cable, and 
may ve as short as 2 x 10-" seconds. Pulse 
amplitudes from 0.1 to 100 v. of either 
polarity, may be selected. A single pulse, 
controlled by an external trigger, or intern- 
ally controlled repetitive pulses, with repe- 
tition rates from 50 to 150 per second, may 
be produced.—Spencer-Kennedy Labs., Inc., 
Dept. TT 186 Massachusetts Ave., Cam- 
bridge 39, Mass.—TELE-TECH 


Dynamic Headphone (452) 


Model D-7 Dynaset under-the-chin head- 
phone consists of anodyzed aluminum tone 
arms, dynamic driver housed in molded 
tennite plug, exchangeable ear tips and 
flexible tubing, and weighs 1.25 oz. Fre- 
quency range is 50-8000 cps, impedance 6 
ohms, maximum power input 25 mw, and 
sensitivity 105 db above 0.000204 dynes/sq 
CM/mw. Also presented are two types of 
pillow speakers with flat, lightweight con- 
struction.—Telex, Inc., Telex Park, St. Paul 
1, Minn.—TELE-TECH 


Noise & Distortion Analyzer (349) 

Model ND-110 harmonic wave analyzer 
measures mean power of complex signals 
band), 


(broad frequency distribution of 


power narrow band), signal-to-noise ratio, 
distortion and intermodulation in 4 to 110 
KC range. Broad band sensitivity is -80 dbm 
to 20 dbm with 1 db accuracy. Narrow 
band sensitivity is -110 dbm to 20 dbm 
with 2 db accuracy, and flat pass band is 
3200 cps. Input impedance is 600 and 135 
ohms, balanced and unbalanced, and oscilla- 
tor drift is under 100 cps. Other features 
are gain calibrato1 monitoring facilities, 
115 v., 60 eps voltage regulation for 10 

variations, and rack cabinet 22 x 28 x 15 in 


Empire Devices, Inc., 38-25 Bell Blvd., 
Bayside 61, N. ¥.—TELE-TECH 
Push Button Switch (N-18) 


A small push button switch assembly for 
panel mountings, the 1PB3, measures only 
1-3/15 in. from the plunger button to the 


switch terminals and has a 3/4 in. hex nut 
on the front of the panel. The push button 
plunger mechanism provides a seal through 
the panel, protecting the 0.06 lb. switch in- 
side. The basic switch is catalogued as 1SM1 
Subminiature, which handles ac loads of 
125 to 250 v. at 5 amps and 30 v. de at a 
motor load of 2 amps. The minimum contact 
break distance is 0.01 in. The push button 
actuated by a 2 lb. force, will not fail be- 
cause of icing, since design prevents forma- 
tion of ice where it might impair plunger 
operation. The unit consists of two assem- 
blies which are easily. and positively con- 
nected by means of a spring latch. The 
switch and bracket can be assembled to the 
plunger and bushing assembly after the 
switch has been wired. Also to be shown at 
the exhibit are the 6AT series of toggle 
switches which have similar electrical char- 
acteristics.—Micro Switch, Freeport, Il. 
TELE-TECH 

(Continued on page 76) 
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WASHINGTON 


Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Bureau 


SLOW GRANTS AFTER FREEZE END—After 
having completed its huge task of analyzing more than 
1500 documents from the various segments of the tele- 
vision industry on the new national VHF-UHF tele- 
vision channel assignment table, the FCC is lifting its 
“freeze” (in existence since September, 1948) on new 
television stations. But the processing of applications 
for the new video stations by the FCC with its limited 
staff and small number of seven hearing examiners, will 
be extremely slow. Actually just a trickle of between 
10 and 20 authorizations, FCC Chairman Wayne Coy 
recently disclosed, will in all probability be decided 
between the time of the freeze’s end and the remainder 
of this year. 


NEW UHF-TV STANDARDS—tThe FCC is estab- 
lishing in its lifting of the TV “freeze” a period of be- 
tween 60 and 90 days for the filing of new station appli- 
cations or amendment of the 475 applications already 
submitted. Along with its new video assignment table, 
adding 70 channels in the Ultra High Frequency band, 
the FCC planned to announce its new UHF rules and 
standards for television operation in that area of the 
spectrum and the rules for the processing of the appli- 
cations, especially in the case of cities where the appli- 
cations exceed the number of channels. Hearings will 
have to be held in the latter situations so that the FCC 
can select the best qualified applicants. That will mean 
a long drawnout course because the hearing examiners 
will have to prepare initial decisions which in turn will 
have to be given final review by the FCC. 


FCC FUNDS FOR TV INCREASED—Even 
though the present Congress has indicated its firm de- 
sires to slash to the bone appropriations proposals of the 
government agencies, the FCC with a recommended 24 
per cent increase in funds for its broadcasting-television 
activities is expected to fare well in Senate and House 
action on its next fiscal year’s budget which starts 
on July 1, 1952. The FCC budget submitted to Congress 
called for $8,075,000 for the fiscal 1953 period of which 
$1,131,339 would be for the Commission’s functioning in 
broadcasting and television and the latter amount would 
be $202,303 more than was appropriated for the current 
1952 fiscal year. For the fiscal year from July 1, 1952, to 
June 30, 1953, it is estimated that the FCC will dispose 
of 504 applications for new TV stations or major changes 
in TV facilities as contrasted with 81 during the current 
fiscal year and twenty-six and thirty-one respectively 
in the 1951 and 1950 fiscal periods. The increased funds 
will permit the addition of 180 employees on the FCC 
staff. 


MILITARY PROCUREMENT HALVED—Be- 


cause the Armed Services have contracted for the pro- 
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curement of approximately $3 billion worth of elec- 
tronic-radio-radar equipment for delivery during the 
1953 fiscal year under their previous appropriations, the 
national defense mobilization budget for electronics- 
radio apparatus for the military forces during the up- 
coming 1953 fiscal period will be around half of the 
amount allocated for expenditure—approximately $4 bil- 
lion—for the current 1952 fiscal year. The U. S. Air 
Force and Naval Aviation bill will have by far the lion’s 
share of the funds for the next fiscal year starting July 
1. While specific figures for their needs for electronics 
and radio equipment were not disclosed in the budget 
message to Congress, it is estimated that the military 
aviation procurement will be about two-thirds of the 
total amount appropriated. The Army Signal Corps is 
slated to receive about $230 million and Navy Bureau 
of Ships approximately $144 million. 


FUTURE RADIO NEWSPAPER—FM as the 


broadcast medium for facsimile is going to receive 
greater interest from the FCC. It is envisioned that news- 
papers can utilize FM facsimile through the multiplex 
technique for the simultaneous publishing of editions 
in the different regions of the country. FCC Chairman 
Wayne Coy recently expressed confidence that “there 
is a radio newspaper in our future.” Pointing out that 
this is a medium of record broadcasting completely 
unused at present, Chairman Coy declared that the 
print and pictures of facsimile can of course be trans- 
mitted simultaneously with the music or speech of a 
regular FM broadcasting program through the multiplex 
technique. It has been noted that the transmission of a 
four-page newspaper by FM facsimile had been con- 
ducted successfully last year by the Columbia Univer- 
sity School of Journalism by FM multiplex over the 
Rural Radio Network of New York’s five stations. 


CONTROVERSIAL HEARING—One of the most 
controversial hearings in the history of the FCC is 
slated to start March 10 on the request of the motion 
picture industry for the allocation of channels for theatre 
television and for the assignment of microwave frequen- 
cies for the relaying of theatre video programs. The 
motion picture industry is going to challenge through 
its proposal for exclusive microwave relay channels the 
Bell System’s nationwide network of coaxial cables and 
microwave radio facilities. The motion picture field also 
is to combat the industrial mobile radio services in seek- 
ing the reallocation of frequencies from those services to 
its projected exclusive microwave relay network. But 
the movie industry will not be able to get into operation 
in the exclusive channels for a long time, even if the 
FCC approves their plan, because of the lack of equip- 
ment and of “know-how.” 


National Press Building 


ROLAND C. DAVIES 
Washington, D. C. 


Washington, Editor 
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ELECTRONIC 
COMPONENTS 


Cinch components are 
available at leading elec- 
tronic jobbers—everywhere. 


meeting requirements as needed with 

sound engineering design, volume 
production, efficient and prompt 
handling—these form the basis of 
CINCH service to the electronics 
industry. 


Countless problems have been solved by the 
large variety of adequate CINCH components. 
Whatever the requirement for a metal plastic 
assembly, the record of the past quarter century 


points to the complete and satisfactory fulfilment 
when CINCH is called upon. 


CONSULT CINCH 


CincH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 


Subsidiory of United-Corr Fastener Corporation Cambridge, Moss 


Single Research Center 
Planned by Signal Corps 


Scientific research, currently conduct- 
ed in four widely separated laboratories 
by the Army Signal Corps., will be con- 
solidated in a single $22 million hexag- 
onal development center by 1954. Con- 
struction of the huge, 5-story, 6-wing 
building is expected to start this spring 
on the site of the former Watson Lab- 
oratories of the Air Materiel Com- 
mand, Eatontown, N. J. 

It will provide more than 700,000 
square feet of working space for engi- 
neers, physicists, laboratory technicians 
and clerks. 

In the new building will be centralized 
Signal Corps research and development 
work now performed at Evans Signal 
Laboratory in West Belmar, N. J., Coles 
Signal Laboratory in Middletown Town- 
ship, N. J., Squier Signal Laboratory, 
N. J., and at Watson Laboratories in 
Eatontown. The last was taken over 
by the Signal Corps when the Air Ma- 
teriel Command unit was transferred 
to Griffis Air Base at Rome, N. Y. 

The first unit of the new buildings 
scheduled for completion at a cost of 
$5,000,000 will house a heating plant, 
auditorium, conference room and a 
sound apparatus testing center. It will 


-have a frontage of 470 feet. 


The modern Squier Laboratory build- 
ing on the main post, which has been 
administrative headquarters for all lab- 


oratory work, is expected to be utilized 
for signal school administration work. 

The plans for the huge research cen- 
ter are being drafted by Ballinger & 
Co. of Philadelphia. 


JTAC on ‘‘Conservation 
of Radio Spectrum” 


The Joint Technical Advisory Com- 
mittee has approved the text of a tu- 
torial paper entitled “Conservation of 
the Radio Spectrum.” This paper was 
prepared by a _ sub-committee com- 
prised of Donald Fink, chairman, Hara- 
den Pratt and Philip Siling. Assisting 
the sub-committee were the following 
consultants: Trevor H. Clark, Dr. J. H. 
Dellinger, Dr. G. C. Southworth, Arthur 
F. Van Dyck and James P. Veatch. 
Other contributors to the paper were 
Austin Bailey, T. L. Bartlett, Dr. C. R. 
Burrows, I. F. Byrnes, A. J. Costigan, 
W.S. Duttera, H. H. Edwards, Dr. T. N. 
Gautier, Dr. A. N. Goldsmith, Raymond 
F. Guy, John Huntoon, Dr. C. B. Jol- 
liffe, J. H. Muller, D. E. Noble, Mrs. 
M. L. Phillips, F. M. Ryan and Julius 
Weinberger. 

The 200-page paper, while intended 
primarily for those interested in the fu- 
ture of frequency allocations, is written 
in layman’s language so that it should 
prove valuable to anyone interested in 
any phase of this subject. Emphasis is 
laid upon methods of reducing conges- 
tion in the radio spectrum. Briefly, the 

(Continued on page 90) 


MOBILE TRANSMITTER-RECEIVER FOR 450-470 MC BAND 


Fred M. Link, center, president of Link Radio Corporation, New York, points to new chassis of Link 
mobile radio equipment for operation in the 450-470 MC frequency band. Looking on are Norman E. 
Wunderlich, left, vice-president in charge of engineering and sales; V. Lee Cook, manager at Chicago 
where initial 450-MC mobile units were tested; and G. Sohne, right, of Link Engineering department. 
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Coming Events 


March 3-6—1952 IRE Convention, Wal- 
dorf Astoria Hotel and Grand Cen- 
tral Palace, New York, N. Y. 

March 10-13—NEMA, Edgewater Beach 
Hotel, Winter Meeting, Chicago, IIl. 

March 31-April 2—NARTB Broadcast 
Engineering Conference, Conrad Hil- 
ton Hotel, Chicago, IIl. 

April 16-18—Network Symposium, 
Polytechnic Institute of Brooklyn and 
Office of Naval Research, 33 West 39th 
St., New York, N. Y. 

April 19—IRE Spring Technical Con- 
ference, Cincinnati Section, Cincin- 
nati, Ohio. 

April 21-24—National Committee of the 
International Scientific Radio Union 
and IRE Professional Group on An- 
tennas and Propagation, Spring Tech- 
nical Meeting, National Bureau of 
Standards, Washington, D. C. 

April 21-25—SMPTE, 71st Convention, 
Drake Hotel, Chicago, III. 

April 24-26—AFCA, National Conven- 
tion, Philadelphia, Pa. 

May 4-8—Electrochemical Society, 50th 
Anniversary Meeting, Benjamin 
Franklin Hotel, Philadelphia, Pa. 

May 5-7—IRE-AIEE-RTMA Symposium 
on Progress in Quality Electronic 
Components, Dept. of Interior Audi- 
torium, Washington, D. C. 

May 12-14—IRE National Conference 
on Airborne Electronics, Dayton-Bilt- 
more Hotel, Dayton, Ohio. 

May 8-10—ASA, Semi-Annual Meeting, 
Hotel Statler, New York City. 

May 16-17 Southwestern IRE Confer- 
ence and Radio Engineering Show, 
Rice Hotel, Houston, Tex. 

May 19-22—1952 Radio Parts and Elec- 
tronic Equipment Show, Hotel Ste- 
vens, Chicago, III. 

June 23-27—AIEE Summer Meeting, 
Hotel Nicolet, Minneapolis, Minn. 

August 27-29—Western Electronic Show 
& Convention, WCEMA and IRE, 
Long Beach, Calif. 

September 8-12—ISA, 7th National In- 
strument Conference and Exhibition, 
Sherman Hotel, Chicago, Il. 

September 22-25—NEDA, 3rd National 
Convention, Ambassador Hotel, At- 
lantic City, N. J. 

September 29-October 1—Eighth Na- 
tional Electronics Conference and Ex- 
hibition, Sherman Hotel, Chicago, I. 


AFCA: Armed Forces Communications Assoc 
AIEE: American Institute of Electrical Engineers 
ASA: Acoustical Society of America 

IRE: Institute of Radio Engineers 

ISA: Instrument Society of America 

NARTB: Nat'l. Assoc. of Radio & TV Broadcasters 
NEDA: Nat'l. Electronic Distr. Assoc. 

NEMA: Not'l. Electrical Manufacturers Association 
RTMA: Radio-Television Mfrs. Assn. 

SMPTE: Society of Motion Picture & TV Engineers 
WCEMA: West Coast Electronic Mfrs. Assoc. 
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R.F. HIGH 
VOLTAGE 
POWER 
SUPPLY 
COILS 


t 


Offering EXPANDED PRODUCTION FACILITIES * 
28 YEARS OF SPECIALIZED EXPERIENCE * PROGRESSIVE ENGINEERING 
MODERN MANUFACTURING METHODS e¢ RIGID QUALITY CONTROL ae. 
Hin Core and Powder Iron Core Gaile - Standard or to Specifications SMOKES 


e INQUIRIES INVITED «+ 


CHOKES + INDUCTORS + CIRCUITS + FILTERS + NETWORKS UNIVERSAL * PROGRESSIVE + BANK * RANDOM += SINGLE LAYER 


5917 SOUTH MAIN ST., LOS ANGELES 3, CALIFORNIA 
in Canada— Atlas Radio Corp., Ltd. 560 King St. Wes?, Toronto 2B 


See our display in Booth 454—Radio Engineers Show- 
Grand Central Palace, New York City, March 3, 4, 5 and 6. 
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Behind 
the 
Scenes in 


OSLEY Automatic TELEVISION 


there are Quality-Engineered Components 


} 
Superior performance in a television receiver — Crosley Television Receivers and G A & F Car- 
bespeaks a measure of quality that carries — bony! Iron Powders are both made under the 
through to the last detail. In Crosley Automatic —_ most exacting standards of Quality Control—to 

Television this means a combination of the _ insure characteristics and uniformity on which 
finest engineering with materials and compo- _ the user can always rely. ... We urge you to 
nent parts that are likewise quality-engineered. — ask your core maker, your coil winder, your 
The high-frequency, permeability-tuned cir- industrial designer, how G A & F Carbonyl 
cuits use cores made from G A & F Carbonyl — Iron Powders can increase the efficiency and 
Iron Powders. Stability of performance—under — performance of the equipment you make, 
all conditions of temperature, humidity and — while reducing both the cost and the weight. 

magnetic shock—is one of the major results. Let us send you the book described below. 

THIS WHOLLY NEW 32-PAGE BOOK offers you the most 
' comprehensive treatment yet given to the characteristics 


and applications of G A & F Carbonyl Iron Powders. 
80% of the story is told with photomicrographs, 


diagrams, performance charts and tables. For your copy 


—without obligation—kindly address Department 19. 


ANTARA. CHEMICALS 


DIVISION OF 


GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET + NEW YORK 14, NEW YORK 


| lron Powders. . . 
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ANTARA 


IRE NEW EQUIPMENT 


(Continued from page 69) 


BOOTH NUMBERS at which the 
equipment described will be 
on display in Grand Central 
Palace are indicated by the 
numbers in parentheses 


Leak Detector (397A) 


The Veeco Model MS-5 mass spectromete! 
leak detector uses helium as a tracer gas to 
detect rr "re or vacirum leaks. Sensitive 


a 


~ 


to one part of helium in 200,000 parts of 
air, or a leakage flow of less than 0.00001 
standard ecc/hr, presence of a leak is indi- 
cated by meter deflection or increase in 
pitch of an audio note. The unit is 22 in 
wide, 21 in. deep, 52 in. high and weighs 
350 lbs. Power consumption is about 800 
watts at 115 v., 60 CPS. No cooling water 
is required Vacuum-Electronic Engin- 
eering Co., 756 Third Ave., Brooklyn 32, 
N. Y. — TELE-TECH 


Iimpedometer (FEDERAL HALL—135) 


Rapid and reliable impedance measure- 
ments up to 500 MC may be made with 
the impedometer. Also shown are TV equip- 
ment such as monitors, flying spot scanners 
and syne generators for color and black-and- 
white. Microwave wiring system, aerial navi- 
gation direction finder and omnidirectional 
antenna, traveling wave tubes, and com- 
ponents developments are included in the 
exhibt.—Federal Telecommunication Labs., 
Inc., 500 Washington Ave., Nutley 10, N. J.— 
TELE-TECH 


Reproduction Process (430) 


The Perma-Stat process makes possible the 
reproduction of anything that is photo- 
graphed, written, drawn or printed onto 
plastic, metal, wood, glass, leather and 
many other surfaces. Applications include: 


ts Pd 
THIS 16 A 
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manufacture of printed circuits, dials, and 
instrument faces; wiring diagrams and sche- 
matics. The emulsion, which is a bichromate 
stabilized gelatin, is applied to the material 
which is to receive the reproduction. The 
copy that is to be reproduced is photo- 
graphed and the negative placed against 
the treated surface. Because the emulsion 
is sensitive only to concentrated ultra-violet 
rays, the negative is exposed briefly to a 
carbon arc lamp or an ordinary sun lamp. 
A dip into the dye of the desired color, 
followed by a quick rinse in cold water, 
completes the reproduction. The emulsion has 
great affinity for the materials used and 
will not chip, fade or peel Trans-Gel 
Products, Inc., 212-40 Jamaica Ave., Queens 
Village, N. Y. — TELE-TECH 


Scintillation Detector (393B) 


Directional gamma detector uses thalium 
activated iodide crystal for medical trace1 
applications. Unit includes 5819 photo-multi- 
plier tube and 6AK5 cathode follower cir- 
cuit.—Nuciear Instrument and Chemical 
Corp., 223 W. Erie St., Chicago 10, Il— 


Wideband Tetrodes (10-12) 


Types AX-9907/6075, water-cooled, and 
AX-9907R /6076, air-cooled tetrodes are wide- 
band, have 3 kw plate dissipation, and op- 


erate up to 220 MC. Tubes are compactly 
constructed with thoriated tungsten filament, 
dise type screen grid seal to minimize in- 
ductance, and two control grid pin con- 
nections with low capacitance and induct- 
ance.—Amperex Electronic Corp., 25 Wash- 
ington St., Brooklyn 1, N. ¥.—TELE-TECH 


Motor-Generator Set (407) 


400 CPS motor-generator set with control 
cubicle containing a magnetic amplifier 
voltage regulator utilizing selenium recti- 


fiers. Designed in a variety of sizes with 
direct-connected exciters, the sets utilize 
induction or synchronous motor drives. 
Operating speeds are either 1200, 1800 or 3600 
rpm, and power capacities range from 0.5 
kw to 100 kw. — Bogue Electric Manufac- 
turing Co., 52 Iowa Ave., Paterson 3, N. J. 
— TELE-TECH. 


Portable Tape Recorder (317) 

Weighing only 934 lbs. with batteries, the 
compact Magnemite tape recorder has a 
playing time of two hours on a 5 in. reel 


at 17%, in./sec. Monitored with earphones, 
the unit will pick up voices up to 100 ft 
away. Frequency response is 100 to 3009 
cps, signal-to-noise ratio is 45 db, speed 
variation is 0.2%, and battery life is 100 
operating hours. Several optional accessories 
are available. Price is $177.00 — Amplifier 
Corp. of America, 398 Broadway, New York 
13, N. Y. — TELE-TECH. 


Microwave Kit (261) 


Designed for model shops and microwave 
laboratories, this kit contains nine circular 
contact rings and six contact strips made 


from beryllium copper, jig hardened to as- 
sure uniform contact pressure. The contact 
rings are used for tuning slides, tube sockets 
and other concentric applications. The con- 
tact rings, which may be easily soldered or 
spot welded, are useful in bonding and 
grounding uses, and can be formed into 
curves for use as conductors. Price is $10.00. 
— Instrument Specialties Co., Little Falls, 
N. J. — TELE-TECH. 


Plug-In Components (N-3) 


Accessibility and ease of replacement are 
featured in a line of units for plug-in con- 
struction of equipment. These parts include 
a basic chassis, terminal card mounting, rod 
and dowel arrangement for locking and 
ejecting the chassis, back plates and con- 
nectors, and various plug-in sockets, lights 
and fuses.—Alden Products Co., 117 N. Main 
St., Brockton, Mass.—TELE-TECH. 


Pulse Transformer (361) 


Several new transformer types feature 
mounting arrangement which permits unit 
to be mounted in manner similar to that 
used for conventional 9 pin miniature tube 
socket.—Engineering Research Associates, 
Inc., 1902 W. Minnehaha Ave., St. Paul W4, 
Minn.—TELE-TECH. 


Color TV (266) 


Color television equipment to be displayed 
include transmitting equipment for NTSC, 
RCA, Hazeltine and CBS systems, a uni- 
versal color receiver for receiving these 
systems, and a color bar pattern generator. 
A microwave noise generator and inexpen- 
sive monochrome picture generator will also 
be presented. Telechrome, Inc., 88 Merrick 
Rd., Amityville, L. IL, N. Y¥Y.—TELE-TECH. 


Fuses (371) 


The exhibit will present a full line of 
fuses for television and electronic equip- 
ment.—Bussman Manufacturing Co., Univer- 
sity at Jefferson, St. Louis 7, Mo.—TELE- 
TECH. 


(Continued on page 80) 
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makes all three! 


low cose Spiral Tubing 


Designers, engineers, production men everywhere are changing their 
thinking (and specifications) over to economical C-D-F spiral tubing. 
Whether it’s round, square, or rectangular, C-D-F tubing is stiff, sturdy, 
crush resistant. [It has good tensile strength, along with good dimensional 
stability under varying atmospheric conditions. 

Above all, it is low in cost. C-D-F experts in insulation, recommend spiral 
tubing for coils and structural spacers. For transformers, switches, selen- 
ium rectifiers. 

The round tubing ranges from Yg" to 6", with wall thicknesses from 
0075" to Yg". The minimum ID of the square and rectangular tubing is 
34", with 24g" the maximum ID. 1/16" is the maximum wall thickness. 
All tubing can be supplied in lengths from 2' to 4'. From our own fabri- 
caling experience, we know you will find this sturdy material easy to drill. 
tap, rivet, flute or thread. 

Think it over...then talk to the man from C-D-F, a skilled plastics 
engineer. C-D-F has sales offices in principal cities with modern test labora- 
tories at all plants. C-D-F spiral tubing. The man from C-D-F. Both are 
good to know! 


FOR LITTLE COILS 


C-D-F puts notches in to make windipg easy. Hard to crush, this tube withstands 
prolonged heat of 190°F., 240°F. intermittently. Write for samples and complete specifi- 
cations. For availability, economy, adaptability... buy your spiral tubing from C-D-F. 


GENERAL OFFICES: NEWARK 101, DELAWARE 
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FASTER, MORE ECONOMICAL ASSEMBLY i 


WITH a 


SPECIAL HARNESSES 
CABLES and CORDS 


constructed of 
wires conforming 
to joint Army and 
Navy Specifications 


Ze 
<u 


Consult LENZ on any of 
your wiring problems 


LENZ ELECTRIC 


MANUFACTURING CO. 


1751 North Western Avenue 
Chicago 47, Illinois 


IN BUSINESS SINCE 1904 
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Companion lines for 
FUSETRON and BUSS small 
dimension fuses are BUSS Fuse 
Clips, Blocks and Fuse holders. 
They are made in many types 
and sizes to make it easy to 


select the fuse and fuse mount- 
ing needed to give the required 
protection. 


The complete line for A 
Television - Radio - Radar 
Instruments - Controls - Avionics 


BUSSMANN MFG. CO. 
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Buss is the one source for any fuse you 
need: — standard type, dual-element (slow 
blowing), renewable and one-time types... 
in sizes from 1/500 ampere up. 

Manufacturers and service men the 
country over have learned that they can 
depend on BUSS Fuses for dependable pro- 
tection under all service conditions. The 
name BUSS has meant unquestioned high 
quality for more than 37 years. 

To make sure that quality is always 
maintained, EVERY BUSS FUSE IS ELEC- 
TRONICALLY TESTED. The sensitive 
testing device rejects any fuse that is not 
correctly calibrated, properly constructed 
and right in all physical dimensions. 


St. Louis 7, Mo. 


Division of McGraw Electric Company 


Manufacturers of a complete line of fuses for home, 
farm, commercial and industrial use. 


You can help protect your good-will and 
your reputation, when you standardize on 
BUSS Fuses. 

If you have a special problem, let us 
help you select or design the right fuse or 
fuse mounting to meet your needs. Our 
staff of fuse engineers and research lab- 
oratory are at your service. 


SEND THE COUPON for Complete Facts 


Bussmann Mfg. Co., University at Jefferson 
St. Louis 7, Mo. (Division McGraw Electric Co.) 


Please send me Bulletin SFB on BUSS Small 
Dimension Fuses and Fuse Holders. 


Name 


Title 


Company 


Address 


City & Zone Slate, 
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Designed for 


The NEW 
TARZAN TT-16 Tuner, 


now in production, is the complete answer 


to future UHF problems. 


@ The Tarzian TT-16 Tuner is the logical approach to 
UHF. Full range (70 Channel) coverage is provided. 


The TT-16 is a VHF Tuner which will accept UHF 
stations—through a full-range UHF Tuner—without 
loss of present VHF channels. 


Why pay more for a cascode circuit tuner when 
the Tarzian Tuner embodies ALL of the latest engi- 
neering developments. Forward-looking manufac- 
turers are invited to write, or call, for complete 
information. 


NARKES TARZTAN, Ine. 


Tuner Division Bloomington, Indiana 


(Continued from page 75) 
Gaussmeter (409) 


Model D-79 gaussmeter operates on Hall 
effect to measure magnitude and direction 
of ac and de magnetic fields. Flux densities 
from 10 to 30,000 gauss can be measured by 
inserting the 0.025 in. x 0.2 in. x 1.75 in. 
non-magnetic probe in flux field. Two probes 
are supplied. One is high sensitivity for low 
density fields, and one is linear for high 
density fields. Frequency response on ac 
measurements is flat to 400 CPS. Accuracy 
is +212% over measuring range and measure- 
ments can be repeated to +1% at normal 
ambient temperature and humidity condi- 
tions. Tubes used are 1-6X4, 1-6AL5 and 
1-12AU6. Power supply requires 75 watts at 
105-125 v. 50-60 ons ood The 10.5 lb. instru- 
ment measures 13 in. x 6.75 in. x 10.5 in. 
Dyna Labs., Inc., 132 Lafayette St., New 
York 13, N. Y.—TELE-TECH. 


Variable Transformer (108, 110) 

Type 10 powerstat variable transformer 
for variable ac voltage control is rated 120 v., 
60 cps, single phase input with an output of 


0-120/132 v., 1.25 amps, 150/165 va. This 
compact unit is intended for 50, 100 and 
150 watt applications and operates cool. Type 
10 is ruggedly designed for single hole 
mounting, has projection on its base for 
keying to panel, and may be installed under 
a 3 in. chassis.—Superior Electric Co., Bris- 
tol, Conn.—TELE-TECH. 


FM Deviation Meter (137) 
Type TF934 FM deviation meter has a 


frequency range from 2.5 to 100 MC in 
eight increments, three deviation ranges of 
0-5, 0-25, and 0-75 KC, and a_ response 
characteristic within 0.5 db from 50 eps to 
15 KC. Input is 50 mv minimum, and input 
impedance is 1000 ohms for high and 82 
ohms for low. Accuracy is 1.5% below half 
scale. Also to be presented are the Type 
TF948 FM/AM signal generator for the 20-80 
MC range, and TF890/2 r-f test set for 3 
ecm radar equipment. The test set consists of 
a wavemeter, power meter, signal generator, 
receiver and power supply.—Marconi Instru- 
ments Ltd., 23-25 Beaver St., New York 4, 
N. Y.—TELE-TECH. 


Bimetal Thermostats (262) 


Hermetically sealed and neoprene-pro- 
tected, the disc and strip type thermostats 
may be incorporated in electrical appliances 
and electronic apparatus. Units are available 
in broad range of terminal arrangements, 
mounting brackets and —— stems. 
Stevens Manufacturing Co., Mansfield, Ohio. 
—TELE-TECH. 


Interference Filter 


Quality line of fixed capacitors and r-f 
interference filters wil be shown at the 
Waldorf-Astoria.—Astron Corp., 255 Grant 
Ave., E. Newark, N. J.—TELE-TECH. 


Mallory Expansion 


A half-million dollar expansion pro- 
gram which will provide new facilities 
for the capacitor, and metals & ceram- 
ics divisions is announced by P. R. 
Mallory & Co., Inc., of Indianapolis, Ind. 

An additional 35,000 sq. ft. of manu- 
facturing space will be added to the 
capacitor division for the manufacture 
of electrolytic capacitors. The increased 
demand for capacitors by the Armed 
Forces made it necessary to increase 
production facilities, in order to main- 
tain a sound balance between military 
and civilian production. 
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for unsurpassed 
performance 


TYPE W-HS-SERIES 
60 Milliamperes DC 

In 114” Phenolic Tube with stud 

mounting at each end. Circuit 

Half-Wave. Overall length varies 

to 14”, depending on DC Out 

put Voltage rating. For many 


Type W248HS 
4960 Volts DC Output 
60 ma. Overall 
length, 13” 


applications for heavier duty 
and inverse peak suppressor 


circuits, Over 3,000,000 various types produced and in service 
ypes p 
PARTIAL LISTING 
W-HS SERIES during the past 4 years. Designed and built to meet Government 
DC Output Rectifier ae : . : 
Voltage Part No Specifications. Manufactured for temperatures up to 100° C ambient 
20 WIHS 
60 W3HS —100% soli ‘ ian i ve 
an wae 100% humidity. A recent month’s production included Rectifiers to supply 
= wanes 40 microamperes, | volt and Rectifiers with a capacity of 140,000 
1500 W75HS _ 
2500 W125HS amperes, 14 volts. Owned and managed by Engineers who are specialists 
3500 W175HS 
4500 W225HS j j ifi j 
pn vous in the design and manufacture of Selenium Rectifiers. Submit your 
Over 500 other types problems for analysis and we will be glad to offer our recommendations. 
erence 
Hermetically sealed Power Rectifiers — High Voltage Rectifiers Miniature Rectifiers — 
Cartridge Type Rectifiers Ratings to 250 KW — Cartridge Type from 65 to 1,000 ma. 


GENERAL OFFICES: 

1521 E. Grand Ave. 

El Segundo, Calif. 

Phone El Segundo 1890 
CHICAGO BRANCH OFFICE: 
205 W. Wacker Dr. 

Franklin 2-3889 
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American : 


Radio and TV " 


A DR-330 Cardicid { Ribbon and 
Dynamic) 40-15,000 C.P.S. 
(at front, dead at rear) plus or 
minus 2.5 db. 


B D-33 Dynamic Omni-Directional. 
40-15,000 C.P.S., plus or minus 
2.5 db., impedance 30-50 and 
250 ohms. 


C D-33 Dynamic Omni-Directional, 6 
Antihalation Finish. Same 
specifications as D-33 with per- 
manent antihalation finish (AH). 


Motion Pictures 


D D-44 Dynamic Omni-Directional. 
50-15,000 C.P.S., plus or minus 2.5 
db., O degree angle of acceptance. 
Impedance 50 chms, output level 
minus 86 db. 


Exclusive American designed wind 
screen shown, efficient in wind 
velocities to 35 m.p.h., does not 
effect sensitivity or pattern. 

Wind screen available extra, 

fits Models D-22 and D-33 shown. 


= 

~— 
i 
ee 


Sound Recording 
and Public Address 


E DR-332 Cardioid ( Ribbon and 
Dynamic ) 50-8,000 C.P.S. (at front, 
dead at rear) plus or minus 5.0 db. 


F D-22 Dynamic Omni-Directional. 
50-8,000 C.P.S., plus or minus 
5.0 db. High output level, minus 
52 db. 


G R-331 Ribbon Bi-Directional. 
40-8,000 C.P.S., plus or minus 3.0 
db. Output level minus 55 db. 


AMERICAN FULL-VISION LINE MICROPHONES ARE SMALL, LIGHT AND RUGGEDLY 
CONSTRUCTED, ATTRACTIVE PERMANENT GOLD AND BLACK, ANODIZED FINISH. 


370 SOUTH FAIR OAKS AVENUE, PASADENA 1, CALIFORNIA 


WRITE FOR FREE DESCRIPTIVE LITERATURE AND CATALOGUE NO. 46. 
e : : 
WMOUCHML MICROPHONE CO. 


. 


NEW EQUIPMENT 


Preamplifier-Equalizers 

Correct equalization is provided for all 
makes of microgroove records as well as for 
78 rpm discs by models A100 and A100P 


phonograph preamplifier-equalizers. Included 
are the original Columbia LP curve and the 
characteristic used by RCA-Victor on their 
LP’s and 45’s. Independently adjustable turn- 
over and roll-off controls provide 24 differ- 
ent frequency characteristics; Turnover ad- 
justable to LP, 300, 500 and 800 cps; Roll-off 
adjustable to 0 (flat response), 4, 8, 12, 16 
and 20 db drop at 10,000 cps.; hum and noise 
level are more than 50 db below signal with 
10 mv input (GE variable reluctance pick- 
up). Gain control on back of chassis permits 
adjustment of gain to suit the pickup and 
amplifier used. Model A100 has integral 
power supply and is mounted on the same 
size chassis as Model A100.—Brociner Elec- 
tronics Laboratory, 1546 Second Avenue, 
New York 28, N. Y.—TELE-TECH. 


Waveguide Bender 


A hand-operated tube bender and specially 
designed dies will bend waveguides. Capacity 
of the hand bender using the compound gear 


is 2 in. standard pipe 8 in. radius. The dies 
shown on the photograph are for bending 
4% x1 in. .065 wall copper tubing. Dies for 
larger size tubing can be furnished. The 
machine is arranged to travel 210° for bend- 
ing parts requiring 203°, allowing for spring- 
back on large radius.—General Riveters, Inc., 
785 Hertel Ave., Buffalo 7, N. Y¥Y.—TELE- 
TECH. 


Master Switching Consolette 


A new master switching consolette, (type 
BCS-11A), provides complete master control 
of ten program sources to three outgoing 


eey ter er? 
lines. Bridging-type input permits operation 
from any audio line of 600 ohms or lower. 
A separate master attenuator is provided for 
each outgoing channel. Other features in- 
clude separate power switches. VU meters, 
and VU meter lamps for each channel. A 
relay power failure does not remove the 
program from the air, and return of power 
after the failure does not affect or alter the 
program switching. The equipment, finished 
in two-tone umber gray, is 2242 in. long, 
1114 in. high, and 214% in. deep. It weighs 


70 lbs.—RCA Victor Div., Radio Corporation 
of America, Camden, New Jersey—TELE- 
TECH. 
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Type CP 40 — 


Here is a compact high 
voltage filter capacitor, 
designed to conserve 
space. Type 40 is Diaclor* 
impregnated and filled 
and mounts easily to the 
chassis. 


*Trade Mark Registered 
(Chlorinated dielectric oil) 


SANGAMO 


Paper Capacitors 


Fit in tight Spots! 


Type CP 25 
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These Paper Can Types are produced to meet 
the physical dimensions and electrical 
requirements of JAN-C-25 specification. 


Where exceptionally small hermetically sealed paper capaci- 
tors are required for filter, by-pass, or coupling applications, 
the Sangamo CP 20 Line is a sound choice. These capacitors 
are mineral oil impregnated for E Characteristic and assure 
excellent performance with long life at temperatures from 
— 55° to + 85° C. They are ideal for use in military equip- 
ment, aircraft, or industrial applications. Two typical units 
of the CP 20 Line are illustrated at left. 


Type CP 70 


A fabricated can type, Diaclor* 
filled, power supply paper capaci- 
tor. Excellent for use in transmitting 
oppoarctus, portable communica- 
tions equipment, sonar or radar 


sets, and ground control approach 
equipment. 


Your Casurance of Darendatle Poyfermance ie, = 


The SANGAMO 7aihe 


SIS ’ ( 
es 
Pays 


PAPER- MICA-SILVER-ELECTROLYTIC 
ee 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 


IN CANADA SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 


——— 


TO MEET MIL-T-27 SPECIFICATIONS 


TEMPERATURE CYCLING 


Step One 


Step Two 2—15 minutes at room 
temperature. 


Step Three 3— 15 minutes at 67°F (—55°C). 


1— 15 minutes at 185° F(85 °C). 


Step Four 4—15 minutes at room 
temperature. 
Step Five 5—15 minutes in saturated 


salt bath. 


These steps are repeated for five consecutive 
cycles and the unit is then subjected to a 
dielectric strength test at 100% of the speci- 
fied voltage for five (5) seconds and the 


insulation resistance checked. 


HUMIDITY CYCLING 


ses | 5 | | = ' 

*At the end of any 79} =a a ni | ata | 

5 cycles the unit is ; | | 

removed from the 6O[————— | oo 

humidity chamber sg} !NITIALORYING | | | 

and subjected, for 24 HOURS | \VIBRATION® 

15 minutes, to 40 A | | TESTI 

simple harmonic 3¢9}|——__|-— ae 

motion of 0.03” p \ 

amplitude, with the 20 “ | 

frequency varying 10}|————- -_—— 

uniformly from 10 o a on 

to 55 CPS and re- : | | 

turn to 10 CPS in -10 = t 

one minute. HOURS fe) 4 8 12 16 20 24 
f* REPEATED FOR 10 CONSECUTIVE CYCLES ——+} 


HUMIDITY CHAMBER 


gay 
7 


oy 


84 


2 VIBRATION TABLE 


Stancor Engineering 
Laboratories have complete 


Equipment for making these Tests. 


iaxcoR STANDARD TRANSFORMER CORPORATION 


3572 ELSTON AVENUE 


CHICAGO 18, ILLINOIS 


microwave components 
| high efficiency waveguide switch; a compact 


| Microwave Components 
| 


Typical new units in a line of specialized 
are a lightweight, 


turn”’ and 


and 
broadband shunt and series tees. These units 


“twist elbow; improved 
are said to afford low absorption and re- 
flection losses over a 10% bandwidth. Alu- 
minum construction minimizes weight for 
airborne applications, and all units can be 
used in pressurized systems. The microwave 
switch is supplied in either brazed wave- 
guide or solid block construction, with hous- 
ing for a pressurized switch actuator motor. 
It presents a maximum VSWR of 1.10 in 
switched positions, and the VSWR during 
switching interim is a maximum of 1.50 
Cross attenuation varies from -25 to -40 db 


over a 10% bandwidth. Emphasis on com- 
pactness is indicated by the fact that the 
block switch complete with motor weighs 


only 6 ounces. The “twist and turn” elbow 
provides both a bend and a modal rotation 
through 90°, in a unit no larger than a 
standard 90° bend alone.—General Precision 
Laboratory, 63 Bedford Road, Pleasantville, 
‘ TELE-TECH 


Power Supply 
Model 3100 features a 


lated power supply with 
tion, high stability, low 


low voltage regu- 
excellent regula- 
ripple content and 


low output impedance. The dc output vol- 
tage is continuously variable from 0-3 v. 
and delivers from 0-100 ma. In the 0-3 v. 
range, the output voltage variation is less 
than 5 mv for both line fluctuations from 
105-125 v. and load variation from 0-100 ma. 
Ripple is less than 1 mv. The unit is de- 
signed for relay rack mounting or bench 
use, width 19 in., height, 7 in., depth, 11 in. 


—Kepco Laboratories, Inc., 131-38 Sanford 
Ave., Flushing 55, N. Y¥.—TELE-TECH. 
Oscilloscope 


Type 517 oscilloscope is a wide band high- 
voltage cathode-ray instrument designed 
primarily for the observation and photo- 
graphic recording of very fast-rising wave- 
forms having a low duty cycle. All critical 
voltages are electronically controlled to pre- 
serve the accuracy of the sweep and vertical 
amplitude calibrations. Fixed sweeps of 10, 
20, 50, 100, 500 musec/cm and 1, 2, 5, 10, 20 
usec/cm are provided, with a maximum dis- 
placement error of 2% for 8 cm sweep 
length. The amplitude calibrator provides 
continuously variable output voltages in six 
ranges, from 0.15v to 50v full scale, with an 
accuracy better than 4% of full scale. Dis- 
tributed type vertical amplifiers provide a 
rise time of 0.007 usec. with a maximum 
sensitivity of 0.1v/cm. Sufficient time delay 
is incorporated in the vertical amplifier to 
permit viewing the leading edge of the 
waveform that triggers the sweep. An ac- 
celerating potential of 24kv on a metallized 
cathode-ray tube permits photographic re- 
cording of single sweeps at the maximum 
writing-rate permitted by the vertical am- 
plifier and sweep circuits. A continuously 
variable trigger-rate generator operating 
from 15 to 15,000 cps in three ranges, with 
an accuracy of 5% of full scale, is incor- 
porated in the instrument.—Tektronix, Inc., 
P. O. Box 831, Portland 7, Oregon.—TELE- 
TECH. 
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Series P92ZN Aerolene- 
impregnated metallized- 


ry aie Tr) paper capacitors are 
r na — modified plastic-tubular 
4 © ors duranite-end-sealed units 
1 arr in paper cases. Operating 
. 2 temperatures of —30°C. 
, YS to +100°C. 200, 400 and 
y lemperatu re Series P123ZNG Aerolene- 


mfd. 


600 V. D.C. 0.01 to 2.0 
impregnated metallized-paper 
capacitors housed in tubular 
metal cases with vitrified cera- 
mic terminal seal. Operating 


a 

: temperature range of —55°C. 
we to +100°C. at full rating: to 

t +125°C. at 75% of voltage 

‘ rating. 200, 400 and 600 V.D.C. 


.0005 to 2.0 mfd. 


7 Series P30ZN Aerolene- 
impregnated metallized- 
’ ee. << ¢ 


paper capacitors housed 
in “bathtub” metal cases 


with vitrified or glass 
terminal seals. Operat- 


—_ ing temperature range 

' of —55°C. to + 100°C. at 

7 ‘ full rating; to + 125°C. 

> at 75% of voltage rat- 

ing. Capacitances avail- 


able from 0.1 mfd. up to 
15.0 mfd. at 150 V. D.C, 
Once again, Aerovox is privileged and up to 3.0 mfd. at 


to blaze the capacitor-development 
trail. For these high-temperature 
metallized-paper capacitors are 
definitely Aerovox ‘‘firsts” in concep- 
tion, production and application. 


Their truly phenomenal acceptance 
is due to (1) The Space Factor, 
especially when miniaturization is a 
prime consideration; (2) Reliability, 
particularly in meeting voltage 
peaks or surges, by taking advan- aie mips 
tage of their self-healing character- 
istics; and (3) Wide Operating Let us quote on your metallized-paper capacitor needs. 


BSBRRERREK 
| |AEROLENE 


| 


™ 
20-10 0 10 2 3 4 S30 60 70 80 90 100 110 120 130 


% RATED VOLTAGE 


Range, from sub-zero to elevated Or if you are not already familiar with metallized-paper 
temperatures. advantages, our engineers will gladly show you 
how they can fit your functions and circuits. 


THE HOME OF CAPAGQITIOR CRAFTSMAN SE FP 


~S AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. 
| Export: 41 €. 42nd St., New York 17, N.Y. © Cable: AEROCAP, N.Y. © In Canada: AEROVOX CANADA LTD., Hamilton, Ont 


SALES 


GrriG@es Iw ACL Per werrat Ceres 
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SUPPLYING 
TODAY’S NEEDS 


Present-day jeweler’s ‘“‘magic”’ is 
seen in this Time - O - Graff, used 
to check accuracy of watches. Made 
by the Borg Equipment Division of 
the George W. Borg Corp., it relies 
on the delicate mechanism of a JK 
H18-5 crystal. 


and DESIGNING 
TOMORROW’S 


Even newer crystal design is reflected 
in the JK-8-T Temperature Control- 
led Crystal. A boon to manufacturing 
savings, it is directly interchangeable 
with several other JK crystals—with- 
out need for wiring changes! 


THE JK-8-T MARKS A PATHWAY FOR THE STARS! 


More astounding every day grow the uses for James 
Knights crystals in every phase of industry and 
regan Recently the JK-8-T — teamed with the JK- 

)7 and JK H-18 crystals — has been used in “‘celestial 
timers” in observatories. It’s part of the intricate 
mechanism which keeps huge telescopes beamed di- 
rectly at celestial bodies in their path across the 
heavens. Still another dramatic application of James 
Knights crystals which are designed or adapted to fill 
every possible crystal need! 


ae 
a 
Crystals FOR THE Cridical 


Critical tolerances and precision work have put James 
Knights UP FRONT. Their aim: To furnish every type 
crystal it is possible to make—whether out-of-date, or still 
unheard of. To be sure, consult J-K design engineers first! 


THE JAMES KNIGHTS — 


S AN DW 1 con oar gagi ne 


WRITE for free cata- 
log, listing JK crystals. 
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Audio Oscillator 


Model 510-B extended range audio oscilla- 
tor, a precision instrument of miniaturé 
size, has a frequency range, 18 cps to 1.2 MC 


queen 


in five overlapping scales. Distortion is less 
than 0.2% over most of useful range. ee 
+ 0.5 db is constant from 18 cps to 100 

Accuracy and stability are rated at + 2% 
+1 cycle for all conditions of line voltage 
variation (+ 10 volts to) 210 KC. Type T-10 
matching transformer is available for opera- 
tion with balanced output.—Waveforms, Inc., 
pa Ave., New York 14, N. Y.—TELE- 

H. 


High ‘‘Q”’ Traps 


A new line of high “Q” traps, designed 
for use between the TV antenna and re- 
ceiver to eliminate adjacent-channel and FM 
interference are available in four models. 
Model TLB covers the low-band VHF tele- 
vision channels 2 through 6, from 54 to 88 
MC. Model THB is designed to trap adjacent 
channel interference on high-band TV chan- 
nels 7 through 13, from 174 to 216 MC. In- 
terference from FM stations is trapped by 
using model TFM, covering the range from 
88 to 108 MC. The fourth new Jerrold trap 
is designated as Model “T Special’ and is 
custom built, on order, to eliminate inter- 
fering frequencies in any bands other than 
VHF television and FM. These traps consist 
of bridged ‘“T’ networks with variable 
series and shunt inductance circuits. With 
both the series and shunt circuits tuned to 
the sigmal to be trapped, this undesired sig- 
nal is attenuated by a minimum of 50 db. 
The TV channel to be received is attenuated 
by a maximum of only 2 db.—Jerrold Elec- 
tronics Corp., N. E. Cor. 26 & Dickinson 
Sts., Philadelphia 46, Pa.—TELE-TECH. 


Megohmmeter 


Rapid measurement of insulation resistance 
as well as general resistance testing is pos- 
sible with the type 1862-A Megohmmeter. 


Six decade ranges are used from 0.5 meg- 
ohm to 2,000,000 megohms, and each decade 
covers about 90% of the meter scale. A con- 
stant test voltage of 500 v. is applied to the 
resistance under test per A.S.T.M. Standards 
on Electrical Insulating Materials, D257-49T. 
The discharge position of the multiplier 
switch removes all voltage from the ter- 
minals. Separate guard and ground bind- 
ing posts are also provided for making three- 
terminal resistance measurements.—General 
Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass.—TELE-TECH. 
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All Band, Direct Reading 


SPECTRUM ANALYZER e Tuning dial frequency ac- 
curacy 1 percent. 
10 MC to 21,000 MC @ No Klystron modes to set. 
The Model LSA is the result ¢ Broadband attenuators 
of years of research and de- supplied from 1 to 12 KMC. 
velopment, It provides a sim- e Frequency marker for . 
ple and direct means of rapid measuring differences 0-25 : 
and accurate measurement MC. 
and spectral display of an rf » Only four tuning units re- 39 
signal. quired to cover entire 4 
Outstanding Features: ae 
e Microwave components use % 
e Continuous tuning. latest design non-contact- PRECISION 
e@ One tuning control. ing shorts for long me- ¥ 
e 5 KC resolution at all fre- chanical life. 5 
quencies. e Maximum frequency cover- 3 
e 250 KC to 25 MC display age per dollar invested. sj 
at all frequencies. e 5 inch CRT display. of 
Model LSA 


The instrument consists of 
the following units: 
Model LTU-1 RF Tuning 
Unit—10 to 1000 MC. 
Model LTU-2 RF Tuning 
Unit—940 to 4500 MC. 
Model LTU-3 RF Tuning 


Model LTU-4 RF Tuning ‘4 . INSTRUMENTS e- 


Unit—15,000 to 21,000 MC. “3a 
Model LDU-1 Spectrum 
Display Unit. 
Model LPU-1 Power Unit. 


Model LKU-1 Klystron 
Power Unit. 


Features: 


¢ Continuously variable 
attenuation. 

e Stub tuned, 50 ohm im- 
pedance. 


e Waveguide beyond cut- 
off attenuator. 


MICROWAVE 
SIGNAL SOURCES 


Mc dels SSR, SSL, SSS, SSM, SSX 
634 MC to 11,000 MC 


Fo use as a reliable source 
of microwave energy in trans- 


Electronics Cor seers 


Polarad 


Unit—4460 to 16,520 MC. 


BROAD BAND MICROWAVE ATTENUATOR 


Model SIJ 
4 kme to 12.4 kme 


Polarad’s Broad Band Micro- 
wave Attenuator is intended 
for use as an external attenu- 
ator in microwave measure- 
ments with signal sources, 
receivers and for power meas- 
urements. Its useful frequency 
range is from 4000 mc to 
12,400 me. Model SIJ can be 
used as a standard calibrated 
attenuator or to couple a 
small amount of energy from 
a high level source for circuit 
protection, or for monitoring 
and for measurement pur- 
poses without introducing dis- 
continuities or to insure rf 
circuit isolation. 


By its use a Polarad Micro- 
wave Signal Source or a lab- 
oratory oscillator is converted 
into a signal generator. 


mission loss measurements, 
standing wave determina- 
tion, etc. Unidial Control 
for accuracy and ease of 
operation. Direct reading 
(no mode charts to con- 
sult). Frequency determi- 
nation accurate to 1% 
through use of present cal- 
ibration and temperature 
compensated klystrons. 

Five Microwave Signal 
Sources are available to 
cover the frequency range 
from 634 MC to 11,000 
MC. Units ruggedly con- 
structed,. mounted on alu- 
minum castings to insure 
mechanical stability. Kly- 
stron reflector voltage 
automatically tracked with 
tuning of the klystron cav- 
ity to provide unidial con- 
trol. Signal sources 
supplied complete 
with klystron. 


TAC TURNRMEREREN 


~ 100 METROPOLITAN NE, BROOKLYN 11, N. \- . STagg 2- 464 


WIDE BAND VIDEO AMPLIFIER 
Model VT 10 CPS to 20 MC 


Designed for use as an oscilloscope deflection ampli- 
fier for the measurement and viewing of pulses of 
short duration and rise time. Excellent for TV, both 
black and white and color applications. 


Features: 


e Flat frequency response 
from 10 cps to 20 me +1.5 
db. 

e Uniform time delay of 02 
microseconds. 

e Gain of 50 db. 

e Frequency compensated 
high impedance attenuator 
calibrated in 10 db steps 
from 0-50. 

e Fine attenuator covers a 
10 db range. 

e Phase linear with fre- 
quency over entire band. 


FREQUENCY MARKER 


Model FM-L 
950 mc to 2,040 mc 


Polarad’s Frequency Marker, 
Model FM-L, provides accurate 
frequency determination to 
within 10 ke over the frequency 
range 940 to 2020 mc. 


The Frequency Marker produces 


calibration signals at precisely. 


determined frequencies and these 
signals may be displayed and 
compared with an unknown rf 


signal, whose frequency can then 


be accurately measured. 


Features: 


e Frequency standard accurate to one part in 10°. 
e Frequency determination accurate to +10 kc. 
e Ten mc, 1 me, and interpolation markers available. 
e Markers throughout entire frequency range, 940 


mc to 2040 me. 


mous *4d'l ‘Z°S Yoo 4 Sf 995° 
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First in the mobile antenna field, WARD 

catalogs over twenty different rod 
lengths; fifteen complete antennas 
with bases and springs for every 
requirement. 


Some typical models: 


1. The famous WARD ” Disguise ” 

antenna, Model SPPB-71, widely 
used by police and law enforce- 
ment officers. Transmits and re- 
ceives on all mobile communica- 
tion frequencies. 


2. The WARD torque lock spring 
and swivel base accept rods of 
any length—adjustable to every 
vehicle. 


3. For high-roofed vehicles, the 
Model SPPC-88 solves the 
breakage problem witha 
double spring — matched for 
top efficiency. 


4. Model SPP-18 is the pop- 
ular roof-top design for 140- 
165 Mcs operation. 


A quality antenna for every 
mobile application ... at 
your radio distributor and 
communications service- 
man everywhere. Write 
for literature. 


Selenium Rectifiers 


A new line of hermetically sealed selenium 
rectifiers in metal cases filled with inert gas 
are provided with standard tube terminals 


to fit standard sockets. All standard tube 
mountings are available. The unit illustrated 
(no. W15CM) is rated at 390 v. rms input; 
550 v. peak inverse; 120 ma., 160 v. de out- 
put at 35° C. ambient. Half wave and bridge 
circuits are also available—International 
Rectifier Corp., 1521 E. Grand Ave., El Se- 
gundo, Calif.—TELE-TECH 


Resistors 
The two, five and ten watt sizes of the 


Dalohm miniature power resistor are com- 
pletely welded from terminal to terminal. A 


special silicone material seals the resistance 
element, making it impervious to moisture 
Standard tolerance is 1%, but tolerances as 
high as 0.05% can be furnished if necessary 
Temperature coefficient is practically flat 
The resistance shift is less than 0.00002°% C 

Dale Products, Inc., Columbus, Nebraska. 
TELE-TECH. 


Toroidal Loading Inductors 


Impedance matching between open wire 
lines and cables used in carrier communica- 
tion may be achieved through the use of 
newly available Lenkurt toroidal loading 
coils. These are available in several values 
of inductance and in a number of physical 
arrangements. Coils are sound on Lenkurt- 
made high-stability iron powder toroidal 


cores. Applicable to circuits using carrier 
frequencies of 3 to 35 KC, these coils in par- 
ticular combinations form a tuned loading 
system which provides a_ substantially 
fiat non-reactive impedance characteristic 
throughout most of this frequency range. 
Three different basic coils are available with 
inductances of 4.3, 2.6 and 4.1 mh. The 2.6 
mh coil is also available with shunting ca- 
pacitors connected across each winding of 
the coil. This coil is for end section loading 
of entrance and intermediate cables. Induc- 
tance of the coils is held within 0.02 mh of 
nominal value while the two windings on 
each coil are balanced to 0.1% of inductance 
value from 200 cps to 35 KC. Maximum re- 
sistance unbalance is 0.03 ohm, current 
rating is 300 ma, and insulation between the 
windings withstands 3500 volts rms.—Len- 
kurt Electric Co., 1105 County Road, San 
Carlos, Calif.—TELE-TECH. 
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General Electric can show you how to 


make wider use of JAN-C-25 capacitors 


From years of experience in manufacturing paper-dielec- 
tric capacitors, General Electric can show you how to 


make wider use of your JAN capacitors. 


These capacitors are used in thousands of applications 
—primarily d-e at rated voltages and temperatures. How- 
ever, most JAN units can be operated at other voltages 
and under widely varying conditions. 

For example, actual life tests have shown that a 
General Electric 1 muf. CP 70 unit rated for a minimum 
life of 10.000 hours at 1000 v. d-e and 40 C or 700 v. 
d-c and 85 C, can also be used at: 
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GENERAL ELECTRIC 


Higher voltages—1380 v. d-c : 


it 85 C for 500 hours. 
1300 v. d-e at 8 


5 C for 1000 hours. 
Higher temperatures—1()5 at 525 v. d-c for 500 hours. 
AC voltages— 440 volts, 60 or 400 cycles 

with normal JAN-C-25 derating. 


General Electric has similar data for most of its JAN 
units, showing how each may be operated under a variety 
of conditions. For information on how these standard 
G-E capacitors may be applied in your circuits, consult 
your Apparatus Sales Office, or write to Specialty Capac- 
itor Sales, General Electric Company, Hudson Falls, N.Y. 


407-307 


eCclalists IN RADIO, T-V, 
AND ELECTRONIC COMPONENTS 


A—R. F. Filter unit (special military 
application) 

B—I. F. Transformer 

C—Horizontal width coil 

D—Video peaking coil 

E—Flyback transformer conventional type 


F—Flyback Transformer high efficiency 
auto-transformer 


G—Patented high voltage corona free 
tube socket assembly 


H—Patented feed-thru interlock assembly 


I—Exclusive design duo decal sector 
assembly 


J—Duo-decal assembly for electro-static tube 
K—Spécial wiring harness (ARC-27) 


RAYPAR also manufactures all sorts of |. F. and R. F. 
windings, such as antenna coils, oscillator coils, R. F. chokes, 
flyback transformers, width coils, linearity coils, video peak- 
ing coils, filter assemblies, and special purpose R. F. coils 
of any type or construction. 


Our special products division handles all government 
contracts such as chassis assemblies, cable harnesses, ter- 
minal boards, and special purpose test equipment. 

_ ——— 


7800 WEST ADDISON STREET e CHICAGO 34 , ILLINOIS 


JTAC Report 


(Continued from page 72) 


paper consists of six parts as follows: 

Part 1—An introduction and brief re- 
sume of the history of allocation of the 
radio spectrum and of the growth of the 
present frequency allocation structure. 

Part 2—Propagation characteristics of 
the spectrum consisting of a concise but 
definite statement of the properties of 
various frequencies from 10 KC to the 
near infra-red (300,000 MC and above). 

Part 3—An ideal allocation based on 
present knowledge, current trends and 
present and prospective needs such as 
might be set up by one informed with 
the knowledge contained in Part 2, but 
who is not handicapped by having any 
existing allocations, equipment or facili- 
ties. In this Part, it is also assumed that 
there is complete peace throughout the 
world and all of the countries are 
working together in harmony. 

Part 4—A critique of the present allo- 
cation in view of present knowledge, 
current trends, and present and pros- 
pective needs, consisting of a critical 
comparison of the properties of various 
regions of the spectrum and the uses to 
which they are put in the present fre- 
quency allocation lists. 

Part 5—“Dynamic conservation” con- 
sisting of future guidance of allocations 
policy resulting from comparisons of 
Parts 3 and 4. 

Part 6—Bibliography consisting of a 
selective list of books and periodical 
references. 


Highspots of Spectrum Report 


Other interesting points about recom- 
mendations in the JTAC paper, as re- 
leased for general industry information 
by Chairman I. J. Kaar, are: 

(1) “A (microwave) relay could be 
built from New York to the southern 
tip of South America, from New York 
through Alaska and across Bering Strait 
into Asia, Europe, Africa and via a 
chain of islands into Australia. The 
greatest overwater distance involved is 
approximately 90 miles.” 

(2) Ideal allocation would give 100- 
700 MC to TV, 180-1200 KC and 700-720 
MC to radio. Practically speaking, AM 
at around 200 KC should be adopted 
wherever possible, and TV should be 
concentrated into not more than two 
continuous bands, instead of present 
54-72 MC, 76-88 MC, 174-216 MC, 470- 
890 MC. 

(3) TV transmitter powers should be 
500 kw or more. 

(4) International high-frequency 
broadcasting isn’t sound, engineering- 
wise. Such program distribution should 
be accomplished via relays or record- 
ings. 

(5) “New phenomena, perhaps in- 
cluding biological effects” may possibly 
occur at top end of 3000-300,000 MC part 
of spectrum. Another’ eventuality 
around 300,000 MC: “Concentration of 
high power in very small area beams 
becomes possible. Such concentration 

. may have other applications than 
communication, as for example, me- 
chanical operations such as the drilling 
of holes.” 
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| - Chief engineers in broadcasting 
t - Consulting engineers in radio-TV 
3 - Chief engineers in manufacturing 


TELE-TECH .... APPROVED BY TOP ENGINEERS 


IN SURVEY AFTER SURVEY! 


» papers? nots 
40) cae sili 
STAN oi 6 1952 
‘ . january = 
ce 
i] ; nw 
nage® 
ins ester® 
ae 
Ss. 
Mr: c 
qvele -Te ws 4 4e {vet ° 
@ © 201 Nott piino*® © oi oe 14 8 
4caB° 4 6ids ue pip 
High praise coset Oe goessind Se ont yer 
wr. O° wet covera® tg {rt yneet® pele- 
peat a: r ech * g give 
for TELE-TECH scot a ary Oe pele cont 
e at © sented your sind out ne opine 14 ¥ uid eet 
D 
s * you pre grtnet ae {eit * acas* e gultins saad 
in this new sFoat gen ant on aa 
,cat er aske 
mu 4c 115 e 
; com to pelo™ "sr Book \ 
Survey y tec acastins x Ol gery 
qne ‘Dt we Tele aes reget! 
ai ait e-Te n? 5% te” 
< = atl Le ies wnt read ie YY tele = yres {or * ° 
= po 
=! =F do ues ed: 
2c ‘ ow os 
ESIgD! Tg ge sete 
= Ae ® 0 ir «eo Te pin can vf a 
P que ece nigh 
wit f ers * av were 
we were ® engine” nprese % pas 
4 
REPRODUCED here is a sponse ery one Of TY gently ‘render® “'gyateren’ snes wer 
g zi w on 
; 4 4 that st te amor og e's 
letter telling the results qne 1C° gam ree ere TEC of thE TN wyalu® = 
P and t ae aing ° eheit 2 yicat? f , ve at ves 
of a recent survey by a of the SP tary in red POP ionmait a esa Vash ve 
. , © yim "AT 48)> re aw 
m “ Vv t an 
radio-television manufac- con celen® ost © ut se piack 
‘Exce \m 0 uv 
: e ine alié bh 
turer—the second in a se- onta'® - zn re-Tee eit oi 
ries of studies made inde couse OU arch HE pe f0F N 
. Be v son W* 7T10 
< oe) RA 
sng ¥ s 
pendently of publishers. nine mare a onmEn COP 
manase® 


Made by Audio Devices, Inc. 
and addressed to AM-FM-TV 
broadcast stations. Gave im- 
pressive evidence of TELE- 
TECH’S high standing among 
broadcast engineers. 


ATCH FOR THEM 


Made by Standard Transform- 
er Corporation and addressed 
to consulting engineers. Again 
emphasizes TELE-TECH’S 
excellence as an engineering 
medium. 


MANUFACTURERS’ SURVEYS—WMailed out BY manufacturers 
back TO manufacturers . . . tabulated BY manufacturers . . 


To be published in April. 
Will reveal a highly signifi- 
ant analysis made by one of 
the country’s foremost parts 
manufacturers. And OTHERS 
are coming. 


. mailed 
the only 


kind of survey on which to base your technical magazine selection. 


TELE-TECH * March 1952 


CALDWELL-CLEMENTS, INC. 


480 Lexington Avenue, New York 17, N. Y. 


The trade name 


Vartac ts registered at the U.S. 
Patent Office. Variacs are 
patented under U.S. Patent No. 
2,009,013 and are manufac- 
tured and sold only by General 
Radio Company or its author- 
ized agents. 


GENERAL RADIO COMPANY, 275 Mass. Ave., Cambridge 39, Mass. | 


Please send me the VARIAC BULLETIN. 520 


Name 


A d d ee eee 


for Smooth Voltage Control 


lac 


— the original continuously-adjustable 
auto-transformer — is the ideal device for 
controlling any a-c operated equipment. 

VARIACS not only supply perfectly smoot, 
control of voltage from zero, but also furnish output 
voltages 17% above line voltage. VARIACS are ; 
correctly designed for many years of trouble-free | 
operation. Yi 


® 


= 


Illustrated below are the more popular units 
in the complete VARIAC line. Other models are 
available. VARIACS can be used singly, or in gang: 
for higher power and for polyphase operation. 


OUTPUT— SINGLE PHASE DATA 


Input Output Rated Maximum Type of* " 
Voltage KVA Voltage Amperes Mounting Type Price - 
iss . e saw 
‘ . 0-115 1.5 f fi 
115 0.17 0-135 1 0 200-B $12.50 a Type 200 
i pas V-5 18.50 
115 om] oo ° 94 V-5M 20.50 Safe 
= V-5MT 25.007 56 V.5 a 
ye a V-5H 21.00 S  nnnns 
> “~s ‘| a 6 
230 0.60) 9270 2 50 V-5HM 23.00 


V-SHMT 27.50 


Ny 


mnie 6 V-10 33.00 
115 1.5 0-135 10 10.0 V-10M 35.50 
ti V-10MT____40,00 
0-230 S? V-10H 34.00 
% : V-LOHMT 41.00 
“i * 0-115 26.0 5 
115 3. 0-135 20 50.0 V-20M 55.00 ‘ EER sk 
ype » MLA 
0-230 10.4 ¥-29 “ 
230 2.4 0-270 8 80 V-20HM | 55.00 ' 
. 5. 0-115 40 45.0 50-A 140.00 
11540, 0-115 80 90.0 50-AG2 310.00 
Type 50 
ji 0-230 20 31.0 50-B 140.00 
2300) 44 0-230 40 62.0 50-BG2 310.00 


Unmounted model. Protective Case, terminal cover and 


Protective Case around windings. BX outlet, 
Protective Case, terminal cover, line switch, Two gang assembly — requires type 50-Pl 
convenience outlet and line cord. choke — $12.00. 

ON ES LP A ™"l 


GENERAL RADIO Compan 


275 Massachusetts Avenue, Cambridge 39, M 


920 S. Michigan Ave. CHICAGO 5 1000 N. Seward St. LOS ANGELES 


: 90 West Street NEW YORK 6 


For Complete Information Fill-In Cou 20 


New German Lightweight | ae 


Transmitter, Transceiver more ged y 
Two new lightweight communication mo fol 3 * eS 


equipment designs have been perfected 

by Prof. Oscar Vierling, of Technisch 
Physikalische Werkstatten, Pretzfelder- 

\i strasse 174, Ebermannstadt, Oberfran- 
j ken Bavaria, Germany (U.S. Zone). 
The transceiver, (B), operates in the 
25-50, 82-88 or 150-162 MC ranges. FM 
modulation is employed and bandwidth 
is 15 KC. Unit requires input power of 
approximately 2 watts obtained from a 
battery source involving two 1.5 v “A” 
and two 67.5 v “B” batteries. Communi- 
cating range is said to be 20-30 miles 
Design uses American tubes and bat- 


Photo of new portable transmitter at (A), 
and portable transceiver unit at (B) 


teries and weighs only 6 lb. 14 oz. | 
Chassis measures 158 x 61 x 34 mm. 
Jack for earphones is included. 
Transmitter unit, (A), has range of 
1-2 miles; uses American tubes and 
hearing aid batteries (1.5 v and 22.5 v). 
It measures 19 x 4.1 (dia.) cm. Weight 
without batteries is 50 grams. 
U.S. patent rights for both these de- 
‘ signs are being handled by Mr. Fred 
Reis of Eve Car Inc., Room 1360, 11 
West 42 Street, New York City, and 
include provisions for any subsequent 
improvements made by the German 
firm. Small quantities of these units 
can also be imported. 


New VHF Propagation 
Theory Advanced 


Developed by Dr. J. Feinstein of the 
National Bureau of Standards Staff, a 
new theory for the propagation of VHF 
radio waves accounts for VHF and 
microwave signals that have been ob- 
served at distances beyond the horizon. cu ee 

Signals far beyond the radio-optical Bs : 
horizon have been explained by pre- CINEMA ENGINEERING COMPANY 
vious theories on the basis of unusual 
meteorological conditions or unusual 1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA 
inhomogeneities in the density of the 
atmosphere. For example, some investi- 
(Continued on page 94) 
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gators have explained the phenomenon 
by the presence of “ducts” or “channels” 
in the atmosphere having a density 
which differs from the air above and 
below. Such theories have not account- 
ed fully for the regularity of the 
phenomenon. 

The theory developed at NBS sug- 
gests a new role for the gradual change 
in the refractive index of the atmos- 
phere with height. This change, or gra- 
dient, leads to reflection as well as re- 
fraction of VHF waves as they travel 
out into space from the transmitter. The 
amount of reflection is small, but it is 
enough to lead to appreciable propaga- 
tion of signals beyond the horizon. 

This gradient-reflection theory ap- 
pears to be corroborated in regard to 
frequency, angle dependence, range, 
etc., by experiments and by other re- 
search in the field. However, the new 
ideas are related to existing theories 
because all are based on the same 
fundamental hypothesis. This hypothesis 
assumes the earth to be a perfectly 
smooth sphere possessing an atmos- 
phere which gives rise to a refractive 
index that changes exponentially with 
height. Several apparently minor ap- 
proximations are necessary to adapt the 
ideal model to the conditions that act- 
ually apply. In light of the newer 
theory, there is a strong suspicion that 
these approximations have a much 
larger effect than previously assumed. 
Thus, efforts are being made at the Na- 
tional Bureau of Standards to develop 
a more complete theory that will justify 
the approximations or, alternately, to 
develop a new model that can be relied 
upon to predict propagation characteris- 
tics during any season and under all 
atmospheric conditions. 

Further experimental verification will 
be sought using new NBS transmitters 
located at 9000 feet altitude on Cheyenne 
Mountain in Colorado and extra-sensi- 
tive receiving equipment placed on the 
gradually sloping plains eastward from 
the site. 

Implications of the theory are many. 
For example, VHF communication at 
longer ranges than line-of-sight now 
appears feasible. 

This increases the service possibilities 
for aircraft-to-ground transmissions 
and mobile radio telephony. It means, 
also, that high-powered TV stations lo- 
cated farther apart than line-of-sight 
distance may very likely interfere with 
each other. 


Airborne Electronics Con- 
ference, May 12-14 


The Institute of Radio Engineers is 
holding a National Conference on Air- 
borne Electronics at the Dayton Bilt- 
more Hotel, Dayton, Ohio, on May 12, 
13 and 14, under the sponsorship of the 
Dayton Section, and Professional Group 
on Airborne Electronics, IRE. Gilbert 
H. Arenstein is president of the Confer- 
ence, with Major Stuart M. Schram, Jr., 
USAF, as vice-president, and Garner 
P. Fanning as secretary. David G. Clute, 
in charge of publicity, may be reached 
at 2132 Meriline Ave., Dayton 10, Ohio. 
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b, 
: 
WHBF’s TV tower, with 
an overall height of 482 ft., 
p was mounted on a specially 


constructed substructure 61 


ft. high. Tower is designed 
to mount station call letters 
on all 4 sides, and carries 
an RCA _ custom-built, 5- 


antenna, 


BLAW-KNOX sven « TOWERS 
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section, Super Turnstile 


"<< some oF 


j] ROCK ISLAND. BARK 


Here is a situation that called license would be in disuse 
for initiative and foresight— without proper antenna sup- 
as well as unique design- port. The problem was put 


engineering. up to Blaw-Knox .. . the so- 


WHBF owns a downtown lution is shown above—a 


site on which they will erect permanent’‘tax-paying”’ 
a five-story building when base around which WHBF 
material allocations permit. will eventually erect — its 
In the meantime, their T\ new quarters. 


BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY 
2070 Farmers Bank Building, Pittsburgh, Pa. 
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Network Synthesis to be 
Subject of Symposium 


Modern network synthesis (audio to 
microwaves) is the subject of a Sympo- 
sium to be held on April 16, 17 and 18, 
1952 at the Engineering Societies Build- 
ing Auditorium (33 West 39 St.) in 
New York City. This Symposium, 
jointly sponsored by the Polytechnic 
Institute of Brooklyn and the Office of 
Naval Research, will summarize the 
progress to date in the various fields of 
network synthesis and highlight new 
developments of current interest to en- 
gineers and physicists. American and 
European authorities, who have made 
original contributions to the art, will 
participate. 

No registration fee will be charged 
for admission. Proceedings of the sym- 
posium will be published by September 
1952 at a cost of $4.00 per copy. Orders 
for the Proceedings, accompanied by 
check or money made out to 
“Treasurer, Network Symposium,” will 
be accepted in advance. Copies of ‘the 
detailed program, hotel accommodation 
information and registration forms are 
available on request. All correspondence 
should be addressed to: Polytechnic In- 
stitute of Brooklyn, Microwave Research 
Institute, 55 Johnson St., Brooklyn 1, 
New York. 


order 


NARTB Engineering Confer- 
ence, March 31-Apr. 2 


The dates for the sixth annual NARTB 
Broadcast Engineering Conference have 
been definitely set as Monday, March 
31, Tuesday, April 1, Wednesday, April 
2, reports Neal McNaughten, director of 
engineering for the NARTB. The Con- 
ference will be held at the Conrad Hilton 
(Stevens) Hotel, Chicago, in conjunction 
with the 30th annual convention of the 
National Association of Radio & Tele- 
vision Broadcasters, whose convention 
dates are Sunday, March 30, through 
Wednesday, April 2. Headquarters of the 
NARTB groups are at 1771 N Street, 
N.W., Washington 6, D. C. 


RTMA COMMUNICATIONS HEAD 


James D. McLean, general manager of Philco’s 
Industrial Division, has been appointed chairman 
of the new General Communications Section of 
the Radio TV Manufacturers Assoc. It will ab- 
sorb the Marine and Aviation Section of RTMA, 
as well as the former Communications Section 
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Use these cards to get data on 


ADVERTISED PRODUCTS 


Here is a list of the major offerings by advertisers in this issue of TELE- 
TECH. If you want literature or further information on any of these prod- 
ucts, simply enter the code numbers on the postage-free cards on the 


opposite page. 


CODE NO ADVERTISER 

301 Aerovox Co. 

302 Airtron, Inc 

303 Alden Products 

304 Allied Radio 

305 American Microphone Co. 
306 American Phenolic Corp 
307 Amperite Co., Inc. 

308 Ampex Electric Corp. 
309 Anchor Industrial Co. 
310 Andrew Corp. 

311 Antara Products 

312 Astron Corp. 

313 Audio Devices, Inc. 
314 Bell Telephone Labs. 

315 Berkeley Scientific Corp. 
316 Berlant Assoc. 

317 Birtcher Corp. 

318 Blaw-Knox Co. 

319 Breeze Corps., tne. 

320 Brush Development Co 
321 Burke & James, Inc 

322 Burnell & Co. 

323 Bussmann Mfg. Co 

324 Cannon Electric Co. 

325 Carter Motor Co. 

326 Centralab Div. GUI 

327 Chicago Condenser Corp. 
328 Cinch Mfg. Corp. 

329 Cinema Engineering Co. 
330 Clarkstan Corp. 

331 Cleveland Container Co. 
332 Clippard Instrument Lab. 
333 Cont’! Diamond Fibre 
334 Crest Transformer Co. 
335 Crosby Labs., Inc. 

336 Daven Co. 

337 Dial Light Co. 

338A Dumont Labs. Inc. A. B. 
338B Dumont Labs, Inc. A. B. 
338C Dumont Labs, Inc. A. B 
339 DX Radio Products Co. 
340 Eclipse-Pioneer (Bendix) 
341 Eisler Engineering Co. 
342 Eitel-McCullough, Inc. 
343 Electrical Reactance 
344 Electrical Tower Service 
345 Electro Motive Mfg. Co. 
346 Electro Products Labs. 
347 Gates Radio Co. 

348 Gen’! Ceramic & Steatite 
349 General Control Co. 
350A General Electric Co. 
3508 General Electric Co. 
350C General Electric Co. 
351 General Precision Lab. 
352 General Radio Co. 

353 Graphite Metallizing 
354 Grayhill 

355 Gries Reproducer Corp. 
356 Guardian Electric 

357 Guthman & Co.. E.1. 
358 Heath Co. 

359 Helipot Corp. 

360 Heminway & Bartlett 
361 Heppner Mfg. Co. 

363 Hermetic Sea? Products 
364 Houston-Fearless Corp. 


INFORMATION ON 
pe "y 

Capacitors 

Waveguide components 

Components 

Electronic equipt. dist 

Microphones 

Connectors 

Relays and regulators 

Tape recorders 

Insulating rings 

Antennas 

Carbonyl 

Capacitors 


iron powders 


Audio tape and dises 
Communication services 
Pulse Generator 

Tape recorders 

Tube Clamps 

Towers 

Connectors 

Test instruments 

TV Lenses 

Toroids & filters 

Fuses 

Plugs 

Rotary power supplies 
Printed circuits 
Capacitors 

Electronic components 
Resistors & controls 
Magnetic pickup 
Phenolic tubing 
Resistance comparator 
Plastic spiral tubing 
Transformers 

Sideband receiver 
Attenuators 

Panel lights 
Transmitters 

Tubes 

Personnel 

Components 

Beam power amplifiers 
Tube machinery 
Transmitting tubes 
Ceramic capacitors 
Tower installation 
Capacitors 

DC Power supply 
Remote control consolette 
Ceramics and steatites 
Lever switches 
Capacitors 

Capacitor networks 
High-voltage components 
TV studio equipment 
Variacs 

Silver graphalloy 
Switches 

Tubular rivets 

Relays 

Coils 

Test equipt. kits 
Precision potentiometers 
Nylon lacing cord 
Focusing device 
Hermetic sealings 
TV studio equipment 


CODE NO ADVERTISER 

365 Hytron Radio & Elecs. 
366 Int’! Rectifier Corp. 

367 Int’! Resistance Co. 

368 Institute of Radio Engrs. 
369 Johnson Co., E.F. 

370 Jones, Howard B. 

371 Kahle Engineering Co. 
372 Kenyon Transformer Co. 
373 Kester Solder Co. 

374 Knights Co., James 

375 Kupfrian Mfg. Co. 

376 La Pointe Plascomold 
377 Lenz Electric Mfg. Co. 
378 Link Radio Co. 

379 Littelfuse, Inc. 

380 Machlett Labs. 

381 Magnecord Inc. 

382 Mallory & Co., Inc., P.R. 
383 Measurements Corp. 

384 Melpar, Inc. 

385 Mendelsohn Speedgun Co. 
386 Midwest Coil & Trans. 
387 Miller Co., J.W. 

388 Millivac Instrument 

389 Motorola, Inc. 

390 National Vulcanized Fibre 
391 Northrop Aircraft 

392 N.R.K. Mfg. & Eng. Co. 
393 Optical Film Engineering 
394 Perfection Electric Co. 
395 Permaglass Inc. 

396A Phaostron Co. 

396B Phaostron Co. 

397 Polarad Electronics Corp. 
398 Polytechnic Res. & Develop. 
399 Precision Paper Tube Co. 
400 Product Development Co. 
401A Radio Corp. of America 
401B Radio Corp. of America 
401C Radio Corp. of America 
402 Radio Materials Corp. 
403 Radio Receptor Co., Inc. 
404 Rauland Corp. 

404x Raypar, Ine. 

405 Raytheon Mfg. Co. 

406 Robinson Aviation Inc. 
407 Sangamo Electric Co. 
408 Sarkes Tarzian, Inc. 
409 Shallcross Mfg. Co. 

410 Sperry Gyroscope Co. 
411 Sprague Electric Co. 
412 Stackpole Carbon Co. 
413 Stainless, Inc. 

414 Standard Coil Products 
415 Standard Electronics Co. 
416 Standard Transformer Corp. 
417 Stupakoff Ceramic & Mfg. 
418 Sylvania Electric Prods. 
419 Synthane Corp. 

420 Tel-Rad Mfg. Co., Inc. 
421 Trimm, Ine. 

422 Ward Products Corp. 
423 Waterman Products Co. 
424 Welch Scientific Co., W.M. 
425 Wells Sales, Inc. 

426 Westinghouse Electric 
427 Wheeler Insulated Wire 
428 Workshop Assoc. 


Refer to page 161 for page number of advertisers. 


INFORMATION ON 


Voltage regulator tubes 
Selenium rectifiers 

Resistors 

1952 Radio Eng. show 

RF Insulators } 
Plugs and sockets 

Tube mfg. equipt. 

Transformers 

Solder 
Crystals 
Flexible 
Towers 
Wiring harnesses 
Mobile radio 

Fuses 

Coaxial triodes 

Tape recorders 
Capacitors 

Test instruments 
Personnel 

Coaxial connectors 
Transformers 

RF Coils 

Test instruments 
Mobile radio 
Laminated plastics 
Personnel 

Microwave assemblies 
Gil diffusion pumps 
B.0. Eliminator 

Safety glass 

Rucgedized instruments 
Carbon resistors 
Precision Lab instruments 
Sweep Freq. Generator 
Coil bobbins 

Coax Transmission lines 
TV transmitters 

Metal shell kinescopes 
Personnel 

Ceramic capacitors 
Selenium rectifiers 

Low voltage TV tubes 
Components 

Miniature tubes 

Shock mounts 
Capacitors 

Tuners 


shaft couplings 


Precision resistors 
Personnel 

Wire-wound resistors 
Iron cores 

Towers 

Radio & TV components 
TV transmitters 
Transformers 

Printed circuits 

Glow modulator tubes 
Laminated plastics 
Deflection yokes 
Jackpanels 

Mobile Antennas 
Oscilloscopes 

Vacuum pumps 

Relays 

Pulse transformers 

Self powered telephones 
Parabolic antennas 
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Are you primed for the 
BIG THINGS AHEAD 


in this multi-billion dollar 


industry 
? 


Do you need more information on the momentous 
developments recorded in the advertising pages of 


TELE-TECH 


UHF TELEVISION RADAR 
MICROWAVE SYSTEMS VIDEO RECORDING 
COLOR TELEVISION GIANT PICTURE TUBES 


MILITARY ELECTRONICS DEFENSE PRODUCTION 


Or, perhaps you want data on 


RELAY STATIONS © PULSE TRANSMISSION © STUDIO GEAR @ SUB- 
MINIATURE PARTS @ AIRCRAFT CONTROLS @ COLOR CONVERTERS @ 
ELECTROSTATIC FOCUS © HF TEST EQUIPMENT @ MOBILE RADIO © PRINTED 
CIRCUITS @ TAPE, WIRE, FILM OR DISC RECORDING 


Do you realize that TELE-TECH is not only the foremost? tech- 
nical journal of the tele-communications and defense indus- 
tries, but is also 


INFORMATION HEADQUARTERS 


FIRST in “Video Techniques” end “Television Systems” in Annual Report 
on Radio Progress by Proceedings of 1.2.£. 


FIRST in abstracts by Armed Forces Technical Data Digest for engineering 
personnel in research ond production. 


FIRST radio-TV technical magazine whose data is reprinted by Encycio- 
pedia Britannica, World Almanac, information Please Almanac and 
other organizations. 


FIRST and only magazine to publish 
Map of TV stations & network—cable and relay, 
Microwave relay specifications, 
Station & Studio Equipment Directory, 

Analysis of Armed Forces Procurement. 


To get information on any product advertised in 
this issue, refer to list on opposite page. Select code 
number of item or items, enter in boxes on card, 
Pay 


out cara anc ma 


Net Good After May 1, 1952 


. Mot Good After May. 1. 1962 
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Write in boxes the code numbers of products 


Write in boxes the code numbers of products 


for which you want more information. 


for which you want more information. 


these postage-free cards to 


set further 


Your Company 


Address 


information om any 
products advertised in TELE-TECH 


Your name 


Your name . 


Your title ... 


Your title .. 
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CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17 


Use these postage-free cards to 
get further information on any 


products advertised in TELE-TECH 


BUSINESS REPLY CARD 
480 LEXINGTON AVENUE 


TELE-TECH 
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NEW YORK 17, N. Y. 


aldwell-Clements, Inc. 


TELE-TECH 


The pre-dominant technical 
journal of a multi-billion 
dollar market in the tele- 
communications and de- 
fense industries. 


TELEVISION « RADIO «+ ELECTRONICS 


Design —— Manufacture — Operation 


Special Features Coming Up: 


BROADCAST ENGINEERING CONFERENCE—Previews and 
views on the main annual NARTB meeting. What's 
new in broadcasting equipment? How NARTB en- 
gineering groups function. What's ahead in UHF? 


RADIO-ELECTRONIC EQUIPMENT FOR AIRCRAFT—Improve- 
ments in miniaturized components and printed circuits. 
New systems of communication, Altitude derating of 
equipment. 


ELECTRONIC INDUSTRIES FOR DEFENSE—Results of new, com- 
pletely revised surveys of the Armed Forces procure- 
ment agencies. Contract procedure changes. Negotiated 
Preparedness contracts. Army, Navy, Air Force data 
integrated into one issue for the first time. 


CALENDAR FOR COMPATIBLE COLOR TV—Manufacturers field 
testing newly designed system. Earlier production, 
lower costs in the offing. 


STATION AND STUDIO DIRECTORY—Who's who in manufac- 
turing TV, FM, AM and Microwave equipment for 
civilian and military applications. 

UHF-MICROWAVES' EXPANDING MULTI-MILLION $ MARKET 
—New systems proving boon to utilities, railroads, 
oil and gas pipelines. Manvfacturers gird for big 
market. 


TELE-TECH has greatest percentage of gain in 
advertising in radio-TV-electronics publications 


15 months ending March 1952 com- 


pared with previous 15-month period. ...... 83.61% GAIN 


(44 


Caldwell-Clements, Jue. 


480 LEXINGTON AVENUE NEW YORK 17, N. Y. 


For more information on advertised 
products mail these postcards today. 


CHICAGO—201 N. Wells Street, Chicago 6, Illinois 
CALIFORNIA—Chris Dunkle & Associates, 2506 W. 8th S$t., Los Angeles 5 


RADIO & TELEVISION RETAILING 


Publishers also of 


Helipot 


BIG 


-Helipot 


Miniaturization, weight reduction and circuit simplification are 
key design objectives in all airborne and many other electronics 
applications for precision potentiometers. Helipot’s new Model 


THE MODEL AJ 


CONDENSED SPECIFICATIONS 

Number of turns 10 | 

Power rating 2 watts 2 
19” | ; 


Coil length 


Mechanical rotation 3600° +. 12° —0 - 

Electrical rotation 3600° -+- 12° —0 ns 

Resistance ranges 100 ohms to 50,000 ohms \ ! , 

Resistance tolerance + 5.0% Ti 9 

Linearity tolerances } —— we TWREAD |, 4.32 WEF-2 
All values + 5% (standard) we t | T 
5000 ohms and above 1% ———T 
Below 5000 ohms 25% vis 

Starting torque 0.75 oz. in. Se +h) | 

Net weight 1.0 oz. no* Se 1 Te | 


AJ meets these needs with a compact potentiometer having over 12 times the resolu- 
tion of conventional potentiometers of the same diameter .. . 


> SIZE AND WEIGHT: The AJ is only 34” in diameter (small as a penny)—138”" long—weighs 1.0 oz. 


| LI 


It requires only a minimum of v 


panel space! 


> PRECISION, WITH CIRCUIT SIMPLICITY: On many applications the AJ replaces two conventional 
potentiometers, providing both wide range and fine adjustment in one unit. Its 18” slide wire 
gives a resolution of 1/3000 in a 100 ohm unit—1/6550 in a 50,000 ohm unit! 


> RELIABILITY: The AJ is rugged and simple, is built to close tolerances with careful quality control. 
Its performance and reliability reflect the usual high standards of Helipot quality! 


MANY IMPORTANT CONSTRUCTION 
FEATURES: If you have a potentiometer 
application requiring light weight, un- 
usual compactness, high accuracy and 
resolution, be sure to get the complete 
information on AJ advantages... 


Here is a “pot” with bearings at each end 
of the shaft to assure precise alignment 
and linearity at all times. In addition, 
each bearing is dust-sealed for long life 
and is mounted in a one-piece lid and 
bearing design for exact concentricity. 


Either single or double shaft extensions 
can be provided to meet individual needs 
—also, special shaft lengths, flats, screw- 
driver slots, etc. 


Tap connections can be provided at virtu- 
ally any desired point on the resistance 
element by means of a unique Helipot 
welding technique which connects the 
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terminal to only ONE turn of the resist- 
ance winding. This important Helipot de- 
velopment eliminates “shorted section” 
problems! 


BUILT TO HELIPOT STANDARDS 
Helipot—world’s largest manufacturer of 
precision potentiometers—has built an en- 
viable reputation for highest standards in 
all its products, and the Model AJ is no 
exception. 

The resistance elements themselves are 
made of precision-drawn alloys, accu- 


rately wound by special machines on a 
copper core that assures rapid dissipa- 
tion of heat. 


Each coil is individually tested to rigid 
standards, then is permanently anchored 
in grooves that are precision-machined 
into the case. Slider contacts are of long- 
lived Paliney alloy for low contact resist- 
ance and low thermal e.m.f. . . . and pre- 
cious-metal contact rings are used to min- 
imize resistance and electrical noise. All 
terminals are silver plated and insulated 
from ground to pass 1,000 volt break- 
down test. 


LONG LIFE: Although Unusually compact, the 
AJ is built throughout for rugged service. Po- 
tentiometer life varies with each application, of 
course, depending upon speed of rotation, tem- 
perature, atmospheric dust, etc. But laboratory 
tests show that, under proper conditions, the AJ 
has a life expectancy in excess of one million 
cycles! 


Helipot representatives in all major cities will gladly supply 


complete details on the AJ—or write direct! 


THE Helipot CORPORATION 


uth Pasadena 3, 


California 


Field Offices: Boston, New York, Philadelphia, Rochester, Cleveland, Detroit, Chicago, St. Louis, 
Los Angeles and Fort Myers, Florida. Export Agents: Fratham Co., New York 18, New York. 
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Use 
SILVER . 
GRAPHALLOY 


For extraordinary 
electrical performance 


for BRUSHES 


* for high current 
density 


* minimum wear 
* low contact drop 
¢ low electrical noise 


¢ self-lubrication 
for 


CONTACTS 


© for low resistance 


* non-welding 
character 


. 
Graphalloy is o special 


silver-impregnated graphite 


Accumulated design experience counts — 
call on us! 


GRAPHITE METALLIZING 
CORPORATION 


1002 NEPPERHAN AVENUE. YONKERS 3. NEW YORK 


100 


THE SUPREME BRUSH 
AND CONTACT MATERIAL 


CUES for BROADCASTERS 


(Continued from page 53) 


position rotary switch and two 12-v. 


| de relays. Once the machines are set 


up the announcer at any one of the 


| three locations can start or stop the 
|machine for recording or playback. 


| 


For operation the tape is threaded 
into the machine and the gain and 
switch on the amplifier are set in 
the normal manner. Next the ganged 


| switch is set for the type of opera- 


land 


| 
| 


| here. 
| more 


tion (record or playback) to be used 
finally the “Rewind-Stop- 
Forward” switch on the recorder is 
set on “Forward.” A word of caution 
We do not set up the machine 
than five minutes ahead of 


|time in order to keep from having 
| flat spots on the pressure roller. 


If the machine is set up for play- 


| back on the air, relay #2 must be 


energized to start the forward motor. 


| We did this by extending the con- 
| trol circuit to extra contacts on the 
|remote channel key on the console. 


When the key is placed in the “on 
air” position it completes the control 


| circuit to the relay and also connects 
'the output from the recorder ampli- 


fier to the remote fader. 
For recording, the control circuit 
is tied in to extra contacts on our 


| studio switching unit. When the push 


button on the recording channels is 
depressed at the console, it auto- 
matically starts the recorder and 
connects the output of that console 
to the recorder input through relay 


| #1. Relay #1, when energized, re- 


moves the output of the recording 


|amplifier to the remote input and 


connects the program source to be 


recorded from the bridging trans- 
former to the bridging input to the 
recorder amplifier, and energizes re- 
lay #2 to start the forward motor. 

One side of the ac going to the 
forward motor must be disconnected 
and the contacts of relay #2 con- 
nected in series with it. An extra 
two-contact barrier terminal strip 
was added near the present terminal 
strip in back of the machine and the 
above connections made to it. This 
enables one to remove the unit from 
the rack for service or field use and 
use it in the normal manner just by 
bridging these two terminals. We 
mounted the rotary ganged switch 
on a panel between the tape trans- 
port and the amplifier so that only 
six wires need be removed to take 
the whole unit out of the rack. With 
the switch set in the local playback 
position complete control of the ma- 
chine can be had for rewind and 
audition at the rack. 

If you are not fortunate in having 
extra contacts at your console, con- 
trol can be achieved by the addition 
of push button or other types of 
switches to perform the “on” and 
“off” functions. Two uf 600-v. tran- 
sient filter capacitors should be 
added at the switches in order to 
keep out switch pops. 

We have been using this system 
for about eight months and our 
operating personnel like it very 
much. In fact they can cue in and 
place the tape machines on the air 
with the same ease and precision 
that they do the turntables. 


Relay connections for remote starting magnetic tape recorders with switched inputs 


TO a ee AMP, 
BRIOGE INPUT 


o- 
FROM RECORDING AMP. 
OUTPUT —,.600 OHMS 


IF MACHINE HAS " FAST-FOWARD" 
MOVE WIRE TO MICRO- SWITCH 
FROM HERE, —_ TO HERE 


REAR VIEW OF MOTOR 
SWITCHES REAR 
TERMINALS SHOWN. 


a 


Qe 

Qa 

a 

TO REMOTE INPUT | . 
ON CONSO i: 


- 
RELAY RELAY ADDITIONAL TERMINAL 
NO.! NO. 2 BLOCK 
2 (Us 
REMOTE cue ‘ 
PLAYBACK PY _——— 
eS 
— ° Mf ° 
REMOTE 1'& LOCAL PLAYBACK 
PLAYBACK , +4 
RECORD _4 J RECORD 
+ 4 — 12v.0¢ 
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Listening 


mean maximum 
Pleasure 


—thanks to the finest in modern sound 
recording methods and equipment 


Music lovers everywhere know that Columbia LP records mean 
more listening pleasure—not in playing time alone, but in 
superb quality of reproduction. Yet few listeners outside the 
professional circle realize the degree of perfection which this 
record quality requires in every step of manufacture and proc- 
essing. Take the original sound recordmgs and the processing 
masters, for example. Frequency response, signal-to-noise ratio, 
distortion and surface noise must measure up to standards 
which would have seemed entirely impractical a few years ago. 
But Columbia has found that Audiotape and Audiodiscs are 
an ideal combination for meeting all of these exacting re- 
quirements — Audiotape for recording the original sound and 
Audiodiscs for the masters from which stampers are made. In 
fact this same record-making combination is now being used 
with outstanding success by America’s leading producers of 
fine phonograph records and broadcast transcriptions. 

You can get this same sound perfection in your recording 
work, too— with Audiodiscs and Audiotape. Their superior 
quality is the result of more than 12 years of specialized experi- 
ence by the only company in America devoted solely to the 
manufacture of fine sound recording media, both tape and discs. 


@The exclusive trade-mark of Columbia Long Playing Records—symbol of highest quality. 
Trade-Marks ‘‘Columbia,”” “Masterworks,” @D, © Reg. U.S. Pat. Off. Marcas Registradas. 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N. ¥ 
Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables ‘‘ARLAB’’ 


TELE-TECH * March 1952 


COOH HHHSEEHEHEHSEHHESHEH HEHEHE HEHHEHSHEHHSHHEHSHEHHHHEHEHHHEHEHSHEHHEHESHEHHEHHHEEEES 
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... including 
audiotape 


for the original sound 


...and QAUCLOMISCeS 


for the master recording 


*Trade Mark 
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Insutators 


HNSON 


Steatite and porcelain insulators with a long history of user satis- 
faction. Dense molding and glazing insure fracture resistance 
together with low moisture absorption. Extended creepage paths 
of most types provide maximum voltage breakdown compatible 
with compact design. With proportionately large mounting faces, 
all types will handle substantial lateral stress. Heavily nickel plated 
brass hardware suitable for exposed applications. 


-500 
thru-504 


These listings are extracted from 
JOHNSON Catalogue 972, an excel- 
lent source of diverse electronic ma- 
terial. Write us today for your copy. 


*Height above panel. 


E.F. JOHNSON CO. 


MINNESOTA 


WASECA, 


STAND-OFF INSULATORS 


STEATITE 
Cat. No. *Height Hardware 
135-20 19/16” 10-32 
135-20] 19/16” 74 jack 
135-22 hag 8-32 
135-22] ie 74 jack 
135-24 5" 6-32 
PORCELAIN 
135-60 42" 1/4-20 
135-62 2%” 1/4-20 
METAL BASE TYPES 
135-65 1%” 10-32 
135-65] 134” 74 jack 
135-66 2%” 1/4-20 
135-66] 2%" 76 jack 
135-67 412” 1/4-20 
135-67] 442” 76 jack 
135-68 =” 10-32 
135-68] “eg 74 jack 
STEATITE CONE INSULATORS 
135-500 5"” 6-32 
135-501 ad 8-32 
135-502 1142” 8-32 
135-503 x 10-32 
135-504 “if 10-32 
THRU-PANEL INSULATORS 
STEATITE 
135-40 1%” 10-32 
135-40] 1%” 74 jack 
135-42 1%" 10-32 
135-42] 1%" 74 jack 
135-44 56” 6-32 
PORCELAIN 
135-45 1%” 10-32 
135-45] 1%” 74 jack 
135-46 2%” 1/4-20 
135-46] 2%" 76 jack 
135-47 42" 1/4-20 
135-47] 412" 76 jack 
135-48 8 10-32 
135-48] ” 6 74 jack 
LEAD-IN BUSHINGS 
STEATITE 
135-50 2" 6-32 
135-51 13/16” 10-32 
135-52 14” 1/4-20 
135-55 V4" 6-32 
PORCELAIN 
135-53 1%” waa 
135-54 4” ° 


Mounting flanges not included. 
See 135-90 and 135-91 below. 
BOWL INSULATORS 
Electrical glass, 615/16” OD, 430” 
high. Fittings include 2” stud, nuts 
and washers, corona shields, mount- 

ing flanges and gaskets. 

SINGLE BOWL TWO BOWLS 
135-15-0 Bowl only 135-15-3 16” stud 
135-15-1 10%” stud 135-15-7 24” stud 

MOUNTING FLANGES 


Cat. No. Cat. No. 
135-90 for bushing 135-91 for bushing 
No. 135-53 No. 135-54 


| Tube Reliability 
| (Continued from page 56) 

| bumper guard or an ice pick. The 
| exhaust tubulation section of the 
| tube is most delicate. The next 
| “DON’T”, particularly for miniature 
tube pins, is to prohibit using the 
tube pins to align the socket con- 
tacts or to push extra lumps of 
solder out of the contact clips. Pin 
straighteners should be used on the 
miniature tube bases and_ socket 
“pronging” tools must be used on all 
new sockets to avoid the necessity 
of excessive tube insertion force. 

The tolerances of the socket con- 
tact alignment are also important. 
We had an epidemic of cracked but- 
tons on miniature tubes on a certain 
equipment three years ago. The 
same tube lots were found to be out 
of trouble in all other equipments, 
and extra controls on glass base 
strain characteristics did not elimi- 
nate the trouble. Very few of the 
tubes failed on installation. Most of 
the failures occured from the second 
to fourth heat cycle. The problem 
was solved when it was found that 
those particular sockets were out- 
side of tolerances for the pin circle 
diameter by about 0.003 inches and 
thus the socket was holding the 
miniature base pins under a steady 
strain. The next prohibition should 
be against using screw drivers as 
tube tappers for noise testing. Cork 
mallets or masonite tappers will vi- 
brate the tube with an intensity of 
tens of G’s and no more adequate 
testing will be achieved by more 
violent pounding. The appropriate 
severity of the mallet and tapping 
force to use for noise testing can be 
readily determined by hitting your- 
self on the head, three blows in each 
of three directions. 

The tube manufacturers are con- 
tinuously being told by the military 
service and by the equipment 
manufacturers of the importance of 
reliable tubes and of the serious 
results of tube failures. Obviously, 
any wrong handling procedure on 
the part of the tube manufacturer, 
or on the part of the equipment 
manufacturer, which will produce 
more tube failures, particularly fail- 
ures subsequent to initial equip- 
ment operation,should be eliminated. 
An equipment failure caused by 
mishandling of a high quality tube 
is just as serious as a failure caused 
by a poor quality tube. 

The flexible leads on a subminia- 
ture tube create another problem of 
installation. These leads are made of 
| 016 inches or .018 inches Dumet 
wire and should be handled with the 


(Continued on page 104) 
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“When we think of 
~ V-R tubes, we think 
of CBS-HYTRON’’ 


TUBES ARE KNOWN 
BY THE COMPANY THEY KEEP 


It’s automatic with scores of top- flight manufacturers. They 
turn to CBS-Hytron for the miniature OA2, OB2 and stand- 
ard OC3, OD3. 

That’s only natural. They know CBS-Hytron has the know- 
how... know-how gained from making over 15,000,000 voltage 
regulators. They know CBS-Hytron supplies these appare ntly 
simple tubes to either JAN or commercial specifications. (In 
fact, CBS-Hytron’s factory tests of VR tubes are much tougher 
than JAN.) And they know CBS- Hytron ... top producer of 
VR tubes... can be depended upon for prompt delivery. 

Follow the leaders yourself. Buy the best. Order your 
gaseous voltage regulators from CBS-Hytron. 


Write for Complete Free Data on 
CBS-HYTRON voltage-regulator tubes 


MAIN OFFICE: Salem, Massachusetts 


TELE-TECH ° 


March 1952 


Reads like the blue book of electronics... 
this list of famous companies who from long experi- 
ence buy the best in voltage-regulator tubes... CBS- 
Hytron. 


Admiral Corporation + Airborne Instruments Lab., 
Inc. + Aircraft Armaments, Inc. + Aircraft Radio 
Corp. + Airesearch Mfg. Co. + Applied Physics Corp. 
Applied Research Laboratories + Arma Corporation 
A.R.F. Products, Inc. + Atomic Instrument Co. 
Audio Products Corp. + Ballantine Laboratories, 
Inc. + Arnold O. Beckman, Ine. «+ Bell Aircraft 
Corp. + Bell Telephone Laboratories, Inc. + Bellaire 
Electronics, Inc. + Bendix Aviation Corp. + Berke- 
ley Scientific Corp. + Bill Jack Scientific Instrument 
Co. + Bright Radio Laboratories + The Brinnell Co. 
Browning Laboratories, Inc. «+ J. H. Bunnell & Co. 
Cambridge Instrument Co., Ine. + The Allen D. 
Cardwell Mfg. Corp. « CBS-Columbia, Inc. + CBS 
Television + Collins Radio Co. + Connecticut Tele- 
phone & Electric Corp. + Consolidated Vultee Air- 
craft Corp. + Cornell-Dubilier Electric Corp. + 
Crosley Division, Avco Mfg. Corp. «+ DDD Manufac- 
turing Co. « Douglas Aircraft Co., Inc. «+ Allen B. 
DuMont Laboratories, Inc. + Edo Corporation + 
Eicor, Inc. + Electro-Physical Laboratories, Inc. 
« Electrotechnic Corp. «+ El-Tronics, Inc. + Fada 
Radio and Electric Co., Inc. + Fairchild Guided 
Missiles Div., Fairchild Engine and Airplane Corp. 
¢ Federal Manufacturing and Engineering Corp. + 
Federal Telecommunication Laboratories, Ine. + 
Federal Telephone and Radio Corp. + Ford 
Instrument Co., Div. of Sperry Corp. + Gaveco 
Laboratories, Inc. +» General Communication Co. 
General Precision Laboratory, Inc. «+ General Radio 
Co. + Gilfillan Bros., Inc. + Gonset Company + The 
Gray Mfg. Co. + The Hallicrafters Co. + The Ham- 
marlund Mfg. Co., Inc. + Harvey-Wells Electronics, 
Inc. + Hazeltine Electronics Corp. + Hewlett-Pack- 
ard Co. «+ Hickok Electrical Instrument Co. + Hoff- 
man Radio Corp. + Hubbell & Miller Co. + 
Industrial Control Co. + Industrial Development 
Engineering Associates, Inc. + Jack & Heintz, Ine. 
Jackson Electrical Instrument Co, + Kepco Labora- 
tories, Inc. + Lavoie Laboratories, Inc. + Lear, 
Incorporated + Lewyt Corporation «+ Link Radio 
Corp. «+ Loral Electronics Corp. «+ Lyman Electronic 
Corp. + Lysco Mfg. Co., Inc. «+ P. R. Mallory & Co., 
Inc. « The Glenn L. Martin Co. + The W.L. Maxson 
Corp. + McDonnell Aircraft Corp. «+ McElroy Manu- 
facturing Corp. + Melpar, Inc. «+ Midwest Engineer- 
ing Development Co., Inc. «+ Minshall-Estey Organ, 
Inc. «+ Motorola, Inc. + National Company, Ince. 
National Electrical Machine Shops, Inc. + National 
Research Corp. + National Research Council, Can- 
ada «+ New London Instrument Co. + Nuclear Meas- 
urements Corp. «+ Nutone, Ine. + Photobell Co. 
Pilot Radio Corp. + Portable Electric Tools, Ine. 
Precision Apparatus Co., Inc. + Press Wireless Mfg. 
Co., Inc. « Radiation, Inc. + Radio Development & 
Research Corp. «+ Radio Engineering Laboratories, 
Inc. * Rauland-Borg Corp. + Raymond Rosen En- 
gineering Products, Inc. «+ Raytheon Mfg. Co. 
Reed Research, Inc. + Sanborn Company «+ Sang- 
amo Electric Co. + Schuttig & Company, Ine. 
* Sentinel Radio Corp. + Servomechanisms, Ine. + 
Setchell Carlson, Inc. « Shalleross Mfg. Co. + F.W. 
Sickles Div., General Instrument Corp. « Sierra 
Electronic Corp. «+ A. F. Smuckler & Co., Ine. + Sonar 
Radio Corp. + Spencer-Kennedy Laboratories, Inc. + 
The Stamford Electronics Co. + Fred Stein Labora- 
tories «+ The Superior Electric Co. «+ The Technical 
Materiel Corp. «+ Telechrome, Inc. + Tel-Instrument 
Co., Inc. «+ Times Facsimile Corp. + Tracerlab, Ine. 
¢ Trad Television Corp. + Transducer Corp. + United 
Scientific Laboratories, Inc. «+ Varo Mig. Co., Ine. 
Wells-Gardner & Co. + Western Electric Co. + 
Western Sound & Electric Labs., Inc. «+ Westing- 
house Electric Corp. + Weston Electrical Instrument 
Corp. + Weston Laboratories + Wilcox Electric Co., 
Inc. + Witco Mfg. Co. 


In addition to many other prominent manufacturers, the 
U.S. Army, Navy, Air Force, Coast Guard, AEC, CAA, 
FCC, National Bureau of Standards, government develop- 
ment laboratories and other government agencies, well- 
known research laboratories and universities, foreign coun- 
tries, and the nation’s leading electronic parts distributors. 
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Here’s why those in the know 


—~demand 


Patented exclusive latchlock 
device 


Shell design saves space. d All contacts, machined from solid bar 


stock, electroplated with silver. 


Socket contacts are full-floating... 
turn through 3609. 


Ground contact makes first; 
breaks last. 


Hand tinned solder cups tinned 
inside only. ne 
Insert retaining screw 


threads into metal barrel 
instead of plastic.. .inserts 
can be quickly removed. 


Compression gland having a soft rubber bushing grips 
the cable; fibre washer takes care of bushing thrust. 
Cable entry has strain relief spring. 


No corners are cut... nothing is overlooked to assure you 
outstanding performance with Cannon Plugs. So long an 
engineer’s choice, the words “Cannon Plugs” have become 
part of our electrical language. Continued excellence of de- 
sign...ability to meet your changing requirements... are 
good reasons why the Cannon line of connectors continues 
to excel where specifications must be met. XL Connector 
Series is just one of the many Cannon types—world’s 
most complete line. Request bulletins by required type or 
describe your needs. 


ELECTRIC 


Since 1915 


Cannon Electric Company 
Los Angeles 31 
California 


Factories in Los Angeles, Toronto, 
New Haven. Representatives in prin- 
cipal cities. Address inquiries to 
Cannon Electric Company, Depart- 
ment C-201, P. O. Box 75, Lincoln 
Heights Station, Los Angeles 31, 
California. 


There are 12 items in the XL line. Insert 
arrangements available: 3—15 amp. con- 
tacts, 4— 10 amp. contacts — working volt- 
age 250 volts. Zinc and steel plugs with 
bright nickel finish are standard. Satin 
chrome finish also available on steel plugs. 
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same precautions as soft drawn 
copper wire. In line with some of 
the previous discussion on shoek and 
vibration, the leads should be wired 
in with enough slack to eliminate 
stress on the leads when the equip- 
ment is subjected to vibration. Ex- 
cessive force on the leads is trans- 
mitted into stress on the glass and 
the tube will not usually fail imme- 
diately upon the application of the 
force, but will wait until this spe- 
cialized Military equipment is air- 
borne to finally produce the crack in 
the glass. Excessive heat on solder- 
ing of the leads also produces glass 
strain which may or may not show 
up initially. As a control on the tube 
manufacturers, there is a subminia- 
ture lead fatigue test which has been 
standardized for JAN tubes within 
the past few months. Recent experi- 
ence indicates that tubes passing this 
test, will, with reasonable care taken 
in installation, be free from mechani- 
cal lead failures. 


Destructive Mechanical Tests 


Destructive Mechanical Tests are 
in the same category as sin—every- 
one is against such practices in prin- 
ciple, but everyone has different 
ideas as to what constitutes a trans- 
gression. A pertinent metaphor is 
the widespread prejudice against 
purchasing an apparently good sec- 
ond-hand automobile which may 
have been in an accident. In a 
vacuum tube there are many me- 
chanical as well as electrical char- 
acteristics which can fatigue as a 
result of excessive mechanical tests. 
This is recognized in JAN specifica- 
tions by the requirement that the 
sample tubes used for certain tests 
be destroyed. These sampling tests 
include life test, heater cycle test, 
shock test, fatigue, and lead fatigue. 
There have been many serious dis- 
cussions between the tube engineers 
(concerning particular tube types) 
as to whether certain other stand- 
ardized tests such as glass strain and 
high frequency vibration should be 
regarded as destructive. The most 
frequent destructive test is a new 
non-standardized test. The typical 
non-standardized test in the equip- 
ment designers plant is one of hun- 
dreds of ingenious attempts to 
accelerate a known or unknown type 
of field failure by some mechanical 
means. Frequently this test is ap- 
plied for several months as a 100% 
incoming inspection procedure. There 
is no consultation with the tube 
manufacturer until a sudden change 
appears in the test results. At this 
point, the purchasing agent of the 

(Continued on page 106) 
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fom new KESTER 44 
RESIN CORE SOLDER 


ESPECIALLY FOR TV...RADIO WORK... 
EVERYTHING ELECTRONIC 
In speed of action for fast soldering, this product far surpasses 


anything in the Industry today. Unbelievably move active and mobile 
. absolutely non-corrosive and non-conductive. 


SOLDER | 


See Z 


x 


\ 
N 
= 


~S 


SS 


~ 
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a8 


mi 


RSS 
SSS 


SSS 


For an actual demonstration in your plant, contact 
Kester’s Technical Department. 


SOS 


Contorms with following specifications: 
Federal QQ-S-571b 

Army-Navy-Air Force Mil-S-6872 (AN-S-62) 
U.S. Air Force No. 41065-B-Method 31 


KESTER SOLDER COMPANY 


4210 Wrightwood Ave., Chicago 39 
Newark, N. J. * Brantford, Canada 


KESTER 
SOLDER 
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folded unipole 


25-174 MCs 


all others combined! 


Folded Unipole 
25-174 MCs 
Omnidirectional 


Cardioid 
30-174 MCs 
Unidirectional 


| one fact tells 


the whole story of Andrew’s 
Folded Unipole Antenna: 


EA ..., of the more than 


eae 10,000 2-way fixed stations in 
Bidirectional 
25-174 MCs the 25-174 MC communications 
bands use it! 
The Andrew Folded Unipole comes in modified versions to pro- 
vide directional patterns and hurricane resistance. For complete 
information write for Bulletins 38C and 64. 


PULELA 
y j J / 
ee CORPORATION 
363 EAST 75th STREET CHICAGO 19 


phone Triangle 4-4400 
TRANSMISSION LINES FOR AM-FM-TV © ANTENNAS + DIRECTIONAL ANTENNA EQUIPMENT 


ANTENNA TUNING UNITS+ TOWER LIGHTING EQUIPMENT 


| equipment manufacturer advises the 
| tube manufacturer that type XYZ 
| has suddenly developed heart 
| trouble. The purchasing agent does 
not include an accurate description 
| of the test conditions and he exag- 
| gerates the percentage of defects. On 
| the first examination, the rejected 
| tubes prove to be defective, but it 
takes a third or fourth session to 
determine whether the tube test was 
appropriate or destructive. 

The only answer to this dilemma, 
on the part of the equipment manu- 
facturer, is to consult with the tube 
manufacturer on all existing and 
proposed 100% test and handling 
procedures which are not an obvious 
facsimile of an established non- 
destructive JAN test. There are few 
engineers, even in the employ of 
tube manufacturers, who have read 
all of the mechanical and electrical 
reference paragraphs on the JAN 
specifications of the vacuum tube 
types with which they are working. 
The time spent in becoming familiar 
with these paragraphs can be very 
helpful in avoiding misunderstand- 
ings in tube quality problems. It is 
important that you have your JAN 
book checked to include the 15 pages 
of Basic Section Revisions issued as 
of 13 June 1951, since many of the 
revisions were on mechanical tests. 

The tube manufacturers are not 
against the consideration of new 
mechanical test procedures not al- 
ready established in JAN form. 
Many of the important mechanical 
and electrical features of present 
tube types originated as a result of 
some new and ingenious test pro- 
cedure developed by an equipment 
design engineer who was not buried 
in the forest of conventional vacuum 
tube tests. However, it is important 
to the reliability of the manufactured 
equipment that no destructive test 
procedures be applied to the indi- 
vidual tubes shipped as part of that 
equipment which might leave the 
tubes with any more latent defects 
than the tube manufacturer inserted. 
Destructive mechanical tests can 
contribute extremely useful engi- 
neering information when the tests 
are made on a sampling basis, and 
when the defective tubes and data 
are given to the tube design engi- 
neers with accurate descriptions. In 
| addition, the test procedures must be 
| reproducible in order to evaluate ac- 
| curately all experimental tube design 
| modifications. 


| This paper is one of the group presented 
at the Symposium on the Application of 
| Tubes in Guided Missiles for Maximum Re- 
| liability, held recently in Washington, D.C., 
and Los Angeles, Calif. These symposiums 
| were jointly sponsored by the Panel on 
| Electron Tubes and the Committee on 
| Guided Missiles of the Research and De- 
| velopment Board. 
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@ WHY THE EVES OF THE WORLD 


‘WERE ON THIS SHIP! _ 


help bring dramatic on-the-spot photos to your newspapers 


Never in history had a disas- 
ter at sea been witnessed by 
so many people. Millions 
watched the battle of the 
Flying Enterprise . . . vividly 
shown, practically blow for 
blow, on front pages every- 
where. 


The pictures of this strug- 
gle were made possible by the 
Sylvania Glow Modulator 
Tube, which forms the heart 
of radiophoto and wirephoto 
receivers, 


~ SYIVAN 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS ; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 


TELE-TECH * March 1952 


Sylvania Glow Modulator Tubes 


The unique ability of this 
tube to vary its light output 
intensity at a 15 ke rate also 
makes it valuable for oscillo- 
graph timing markers, seis- 
mograph recorders, and 
psychological-eye-response 
equipment. 

For complete information 
about the Sylvania Glow Mod- 
ulator Tube write Sylvania 
Electric Products Inc., De- 
partment E-2903, Emporium, 
Pennsylvania. 


Here’s How the Glow Modulator 
Helps Bring You the Pictures 


Pictures were taken from airplanes 
and flown to England. Here they were 
scanned by a facsimile transmitter 
which translated the tiny black and 
white picture elements into a series of 
electronic impulses which were sent 
over the Atlantic. At receiving stations 
Sylvania Glow Modulator Tubes re- 
sponded to these impulses and “paint- 
ed” on sensitized paper a faithful 
reproduction of the original. 


PULSE GENERATOR 


DESCRIPTION: The Berkeley Model 903 Double Pulse Gen- 
erator is a general-purpose laboratory instrument that produces 
either single or paired pulses. Pulses are individually variable 
in width, amplitude, and spacing. Pulse polarity is individually 
selectable. Separate connectors provide impedance levels of 50 
or 1,000 ohms for each pulse output. 


SPECIFICATIONS 
¢ PULSE DIMENSIONS: Positive or negative as shown below 


sake SEC ke —| DECAY TIME 
, 0.15 SE 
| ; a ¢c 
| 


| AMPLITUDE OF BOTH PULSES , 
' VARIABLE 
ow +508 0+ -—200 V 
1000 f. OUTPUT ' 


| PULSE SPACING CONTINUOUSLY | : 


——— VARIABLE eH | 


0+ 104 SEC 
PULSE WIDTH OF BOTH 
PULSES. VARIABLE 
0.10 © 1.84 SEC 
¢ REPETITION RATE: Internally or externally controlled, 1 
to 1,000 cycles. Push button single cycle. 
¢ CALIBRATION ACCURACY: Separation dial, +5% over 
entire range. 
¢ INPUT POWER: 105 to 125 volts, 60 cycles, 90 watt. 
¢ DIMENSIONS: 1414” x 93/4,” x 103/,”; panel, 8” x 13”. 
¢ NET WEIGHT: 181{, lbs. 
e PRICE: $440 F.O.B. factory. 


TYPICAL APPLICATIONS: Checking characteristics of high- 
resolution electronic circuits, gates, switches, wide-band ampli- 
fier, measurement of resolution time of counting circuits, etc. 


COMPLETE INFORMATION is yours for the asking; please 
request Bulletin 903-T. 


2200 WRIGHT AVENUE e RICHMOND, CALIFORNIA 


108 


Subminiature Tubes 
(Continued from page 42) 


output in a 400 mc oscillator. 

As the design was limited in 
cathode size, the only practical way 
of obtaining these currents was a 
considerable reduction in grid-to- 
plate spacing. In order to maintain 
a reasonable amplification factor, the 
grid projected area had to be in- 
creased to 24%. Average static plate 
current for the 5904 is 2.75 ma, 
transconductance 4700 micromhos, 
amplification factor 20. In an open 
line oscillator circuit the 5904 is 
tested for a minimum of 50 mw out- 
put at 400 mc at a plate current of 
20 ma. In such a circuit, the grid 
bias is zero, and the only circuit ad- 
justments allowable are feedback, 
coupling and tuning. 

Resistance coupled amplifier data, 
with supply voltage varied from 21 
to 30 v., are presented in Fig. 2. It 
is noted that the gain is remarkably 
stable over this wide range. These 
data represent an extreme range of 
filament voltage operation. Such op- 
eration is not recommended for ap- 
plications where long life is desired. 
The upper curve of Fig. 3 shows av- 
erage g,, for 69 tubes over 3000 hours 
of life. The curves of Fig. 3 are based 
upon life-test results of tubes made 
during 1951, and extend only to 3000 
or 4000 hours because a large propor- 
tion of the tubes have not yet reached 
the 5000 hour point. 

The 100 v. prototypes of the 5905 
and the 5907 r-f pentodes were al- 
tered to get the highest possible com- 
bination of transconductance and 
plate resistance, together with the 
maintenance of a reasonable plate 
current to screen current ratio. It 
was found necessary to reduce the 
control grid to screen grid spacing 
by 18% and the control grid pro- 
jected area by 10%. In addition, it 
was found that plate resistance could 
be raised by an increase in screen 
grid TPI. This is true, apparently, 
because the greater number of gaps 
in the grid produces a more uniform 
field which insures a higher percent- 
age of electrons passing the screen 
grid plane at right angles. This 
greater uniformity of electron direc- 
tion results in fewer critical velocity 
electrons. Plate resistance was found 
to be not at all critical to suppressor 
grid variations because of the very 
low quantity of secondary electrons 
released from the plate at low volt- 
age operation. 

Silver plating is used on control 
grid wires for manufacturing rea- 
sons, and has been found to reduce 
contact potential problems. Aging 

(Continued on page 110) 
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PREFERRED SOURCE 
FOR QUALITY 
TOROIDS & FILTERS. 


For every ‘Burnell’ toroid or filter specified in the bill 
of materials for Electronic equipment, we chalk up another 
credit for our ‘Burnell Customer Service." 


In this highly specialized and technical field, individual 
attention to the customer's problem assures him of obtaining 
the best filter for his application. It is the job of our engineering 
sales department to thrash out every detail of the customer's 
problem until it is sure that the specifications will guarantee cor- 
rect performance. 


The next step would be to choose from our file of thou- 


sands of designs, one which meets the requirements. In many 
instances, of course, it is necessary to create an original design 
but at no extra cost to the customer. In either case, we can 
state unequivocally, that the result is invariably one of customer 
satisfaction. This is why Burnell has been the “preferred source” 
with so many engineers. 


EXCLUSIVE MANUFACTURERS OF COMMUNICATIONS NETWORK COMPONENTS 
YONKERS 2, NEW YORK 


BLF 
At 
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BEAM POWER AMPLIFTER 


ANOTHER RELIABLE ELECTRON TUBE RUGGEDIZED BY 


ECLIPSE-PIONEER 


INCREASED GETTER CAPACITY 
TRIPLE MICA SUSPENSION 


INSULATOR _{ > 
CAP 
INSULATOR - | 
A i 
EATER, tend " 
Ae} 
CATHODE ~ ra < 


SOLID ALUMINUM OXIDE 
HEATER INSULATOR ME- 
CHANICALLY SEPARATES 
HEATER FROM CATHODE 
TO ELIMINATE SHORTS _) 


DOUBLE WELD CONNECTIONS 
SLEEVED HEATER CONNECTIONS 


@ We are not in the standard vacuum tube 
business, but we are in the business of 
developing and manufacturing a reliable 
line of special purpose electron tubes—tubes 
that will serve and meet the stiff and varied 
operational requirements of aviation, ord- 
nance, marine and other fields of modern 
industry. Typical of these are receiving type 
tubes such as Full-Wave Rectifiers, R-F 
Pentodes, Twin Triodes, and the Beam 
Power Amplifiers illustrated above and de- 


cook ror tHE PIONEER ma 


REG. U 


S. PAT. OFF 


METAL GROMMET MICA 
REENFORCEMENTS 
MULTIPILLAR SUPPORTS 


PILLAR SUPPORT 


MOUNT IMPROVES 
SHOCK RESISTANCE 


Tiscshtiladd MELAMINE BASE 


WITH INTER-PIN BARRIERS 


scribed below. All of these tubes are ex- 
hausted on a special automatic exhausting 
machine capable of extra high evacuation, 
and are aged under full operating and vibra- 
tion conditions for a period of 50 hours. In 
addition to the tubes described above, 
Eclipse-Pioneer also manufactures special 
purpose tubes in the following categories: 
gas-filled control tubes, Klystron tubes, 
spark gaps, temperature tubes and voltage 
regulator tubes. 


K OF QUALITY 


RATINGS 
Heater voltage—(A-C or D-C).....6.3 volts 
a rE e 0.6 amps 
Plate voltage—(max.) ........... 300 volts 
Screen voltage—(max.) ......... 275 volts 
Plate dissipation—(max.). ....10 watts 
Screen dissipation—(max.) ........ 2 watts 
Max. heater-cathode voltage. . . . .300 volts 
Max. grid resistance 0.1 megohms 
TP TE i occ ccisasacerewasd 45 sec 


(Plate and heater voltage may be 
applied simultaneously) 


TYPICAL OPERATION 
Single-Tube, Class Ai Amplifier 


Pee I in biod banc cceanae 250 volts 
SOON: WENGE ccccciciesecerccad 250 volts 
CEU WOO. bis cdc cc ccicetes —12.5 volts 
Peak A-F grid voltage.......... 12.5 volts 
Zero signal plate current........... 45 ma 
Max. signal plate current........... 47 ma 
Zero signal screen current......... 4.5 ma 
Mox. signal screen current......... 7.0 ma 
Plate resistance ............- 45,000 ohms 
Transconductance ....-4,000 umhos 
ee Pee Tree tie 5,000 ohms 
Total harmonic distortion............. 8% 
Max. signal power output....... 4.0 watts 


Max. overall length......... 
Max. seated height......... 


PHYSICAL CHARACTERISTICS 


Other E-P precision components for servo mechanism and computing equipment: 


Synchros * Servo motors and systems * rate generators * gyros * stabilization 
equipment * turbine power supplies and remote indicating-transmitting systems. 


For detailed information, write to 


ECLIPSE-PIONEER DIVISION of 


TETERBORO, NEW JERSEY 


B 


“Gondix” 


AVIATION CORPORATION 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 13, BY. 
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schedules have been devised which 
avoid any #1 grid aging in order to 
prevent vaporization of the silver 
plating off the grid wire. Average 
characteristics for the type 5905 are: 
plate current 2.0 ma, screen current 
0.75 ma, transconductance 2850 mi- 
cromhos, plate resistance 150,000 
ohms. The type 5907 carries a slight- 
ly higher rating, with a plate current 
of 2.7 ma, a screen current of 1.1 ma, 
a transconductance of 3000 mi- 
cromhos, and a plate resistance of 
100,000 ohms. The 5907 has a remote 
cutoff characteristic, and is rated for 
—4.5 v. control grid bias for a trans- 
conductance of 10 micromhos. 

Resistance coupled amplifier data 
for the 5905, with supply voltage 
varied from 21 to 30 v., are presented 
in Fig. 4. As previously stated, this 
wide range of filament voltage is not 
recommended for long life. A circuit 
diagram for a 400 mc single-stage 
amplifier is shown in Fig. 5. The 
amplifier is fed from a 50 ohm source, 
and is driving a dummy load to sim- 
ulate the loading of a second pentode. 
Voltage gains between 2 and 3 are 
obtained with a 26.5 v. supply, using 
either the 5905 or the 5907. This rep- 
resents a power gain through the 
tube of 1.2 to 2.2. Bandwidth meas- 
ured in this circuit was approximate- 
ly 15 mc. The unique tuned circuits 
employed in this amplifier are shown 
in Fig. 6. Average g,, of 55 tubes of 
both types over 4000 hours of life is 
shown in the center curve of Fig. 3. 

The type 5908 was required to op- 
erate efficiently as a mixer with #3 
grid oscillator injection, and to be 
useful for gating applications. These 
functions required a high peak trans- 
conductance for maximum conver- 
sion transconductance, and _ sharp 
cutoff characteristics for the #1 and 
#3 grids. Plate resistance was not of 
major concern, since effective mixer 
plate resistance is several times that 
obtained in normal pentode opera- 
tion. 

In redesigning the 100 v. prototype 
of the 5908, it was found advantage- 
ous to reduce practically all the in- 
terelectrode spacings. The control 
grid-to-screen grid spacing was re- 
duced by 24%, the screen grid-to- 
suppressor grid spacing by 37%, and 
the suppressor grid-to-plate spacing 
by 58%. More design freedom existed 
than in the case of the r-f pentodes 
because the normal pentode plate re- 
sistance was not a critical item. This 
allowed the development of a favor- 
able set of static characteristics. Op- 
erated with a 2.2 megohm grid 
resistor and the #3 grid grounded, 
the plate current is 3.3 ma, screen 
current 2.0 ma, and transconduct- 
ance 2200 micromhos. Normal pen- 

(Continued on page 112) 
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There’s no substitute for molded iron 
cores in a long list of applications—elec- 
trically, mechanically or economically! 

Besides all regular styles for high, low 
and standard frequencies, Stackpole offers 


March 1952 


full facilities for the quality-controlled 
production of almost any needed special 
type. Write for Catalog RC-8 to Electronic 
Components Division, Stackpole Carbon 
Company, St. Marys, Pa. 
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See our 


display at the 


Product Development Company manufactures parabolic antennas, 


!R.E. Sh omni-directional and bi-directional arrays, corner reflectors, coaxial 
Cece _— cable and associated system components for various types of 
Booth 365 commercial and military service. Investigate Prodelin “Job 
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Packaging” today! 


For latest literature, write: 


PRODUCT DEVELOPMENT COMPANY, INC. 


KEARNY + NEW JERSEY 


tode plate resistance is only 31,000 
ohms, but effective plate resistance 
when the tube is operated as a mixer 
is 65,000 ohms. The conversion trans- 
conductance is 1000 micromhos when 
measured in accordance with stand- 
ard JAN practice with 10 RMS oscil- 
lator injection on the #3 grid. The 
#1 grid cutoff occurs at —5.0 v., and 
#3 grid cutoff at —7.0 v. 

The 5908 gives very satisfactory 
mixer performance at 400 mc. Op- 
erating from a 50 ohm source and 
feeding into a high impedance i-f 
transformer, the 5908 produces volt- 
age gains as high as 28 with a band- 
width of 0.5 mc. Fig. 7 shows a cir- 
cuit diagram and Fig. 8 a photo- 
graph of a typical receiver front end 
using 26.5 v. tubes. The lower curve 
of Fig. 3. shows average transcon- 
ductance of 55 tubes life tested to 
3000 hours. 


Operating Life 


For comparison purposes, Fig. 9 
shows life characteristics over 3000 
hours of life for types 5906 and 5916, 
the 26.5 v. heater, 100 v. anode coun- 
terparts of the 5905 sharp cutoff pen- 
tode and the 5908 pentode mixer, re- 
spectively. 

Fig. 10 illustrates cumulative per- 
centage failures for a group of 316 
26.5 v. heater type tubes over a pe- 
riod of 4000 hours of life. The dotted 
curve shows similar failure percent- 
ages for a group of 507 similarly de- 
signed subminiatures with 6.3. v. 
heaters. These failures include all 
types of defects which are generally 
considered to end tube life, whether 
the tubes are completely inoperative 
or merely “out of limits.” 

All the tubes included in the 
curves of Fig. 10 were designed for 
a life expectancy rating of 5000 hours 
at room temperature and 1000 hours 
at 175°C ambient temperature, when 
operated at specified life test condi- 
tions. The “life expectancy” denotes 
the time at which a group of tubes 
is expected to have 80% minimum 
average life, as described in para- 
graph F-4b of the JAN-1A Specifi- 
cation for Electron Tubes. (Average 
life is the sum of tube operating 
hours completed without failure 
within specified life period divided 
by the product of the number of 
tubes started times hours of specified 
life period.) The life expectancy 
values given are based on an accum- 
ulation of data at specified life-test 
conditions. A replacement guarantee 
is not implied, but the long life char- 
acteristics of these tubes assure a 
high degree of reliability in opera- 
tion. Acceptance life tests on a sam- 
pling basis are conducted at 175°C 


(Continued on page 114) 
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Newest Presentation to Industry 


RUGGEDIZED HERMETICALLY SEALED 
INDICATING INSTRUMENTS 


An air-conditioned and temperature controlled 
addition houses the manufacture of these meters. 
The component parts are fabricated, assembled, 
adjusted, tested and hermetically sealed under 
controlled and exacting conditions free from 
contamination. 


Ruggedized and hermetically sealed instruments embody a new concept in instrument design. They 
give faster response time than conventional instruments, provide more sustained accuracy, lower 
bearing friction, give longer life and make possible new freedom of applications. They meet the 
dimensional requirements of JAN 1-6 and are completely interchangeable with existing 22°’ and 


3%” types. These instruments are manufactured in standard 1%”, 2%” and 3%” sizes for both 
AC and DC ranges. 


Manufactured under license arrangements with Marion Electrical Instrument Company. 


ENVIRONMENT FREE 
ELECTRICAL EQUIPMENT by 


PHAOSTRON COMPANY, 151 PASADENA AVENUE, SOUTH PASADENA, CALIFORNIA 
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with the new 


Just place the “unknown” resistance 
across the terminals of this precision, 
production Clippard tester. Even un- 
skilled operators can process up to 30 
resistors (of all types) per minute. 
Working to an accuracy of better than 
+1% through the entire range of 100 
ohms to 100 megohms, the PR-5 is a 
companion instrument to the famous 
PC-4 Automatic Capacitance Compara- 
tor. With it, radio, electrical, resistor 
manufacturers and large part jobbers 
save time and money and assure un- 
erring accuracy of inspection. 

Completely self-contained, the PR-5 
requires no outside attachments other 


Lipp 


PRICE 


*585” 


FOB CINCINNATI 


Wy id PR-5 


RESISTANCE COMPARATOR 


than the Standard Resistor against 
which unknowns are checked. Oper- 
ates on 110 Volt—60 Cycle AC. Range: 
100 ohms to 100 megohms; reads de- 
viation from standard on any of three 
scales: —5% to +5%, —25% to 
+30% or —50% to +100%, Size: 
18” x 12” x 12”. Weight: approx. 32 
lbs. For complete details, write for 


Catalog Sheet 3-TT. 


Clippard 
INSTRUMENT LABORATORY INC., 


1125 Bank Street © Cincinnati 14, Ohio, 


MANUFACTURERS OF R. F. COILS AND ELECTRONIC EQUIPMENT 


ambient temperature for a period of 
500 hours, and must satisfy a mini- 
mum average life requirement of 
90%. 

The basic design features contribu- 
ting to mechanical ruggedness and 
low noise output of the tubes de- 
scribed were adopted from their 6.3 
v. prototypes. Such features as short 
mount height, tripod mount support, 
heavy-walled cathode sleeves, double 
cathode tabs, and oval grid construc- 
tion all assisted in the achievement 
of a 450g shock rating. A sample 
group from each lot of tubes is 
shock tested at 500g in accordance 
with the JAN procedure. In addi- 
tion, direct stem lead connection to 
the control grid, the use of pointed- 
outline micas, and careful control of 
the fit of the cathode and the grid 
siderods in the mica holes are em- 
ployed to minimize vibration noise 
output. The tubes are tested 100% 
for noise output under 15g vibration 
at 40 cps. The combination of me- 
chanical ruggedness with high elec- 
trical performance makes these tubes 
suitable for applications where de- 
pendable operation is required. 


UHF Converter 


(Continued from page 39) 


is shown in Fig. 13. The small spread 
in the noise figure is due to the 
selection of crystals for good noise 
figure. The noise figure is about 21 
db over the band. This is only 
slightly higher than the noise figure 
of most VHF tuners on channel 13 
a few years ago. It is hoped that 
better crystals or a practical UHF 
r-f amplifier tube will make it pos- 
sible to reduce the noise figure. The 
maximum and minimum overall 
voltage gain of four converters is 
shown in Fig. 14. It is seen that the 
average voltage gain is two and the 
input vswr is better than 1.5 over the 
band. (See appendix.) 

Fig. 15 shows the maximum and 
minimum image rejection of four 
converters. Note the effect of the 
high pass filter at the low frequency 


Fig. 12: Developed oscillator grid bias 


DEVELOPED OSCILLATOR GRID BIAS 
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Type 


Reliable Miniatures 
__CK5654 
CK5686 
CK5725 
CK5726 
CK5749 
CK5751 


CK5814 
Reliable Subminiatures 
__tCK5702WA (6148) 

{CK5S703WA (6149) 

+CK5744WA (6151) 

{CK5784WA (6150) 

CK6110 

CK6111 

CK6112 
__CK6152 
Rugged Miniatures 

__6AKSW 

6AL5W 

6AS6W 

6C4W 

6J6W 

6X4W 
Rugged GT Types 

6J5WGT 
__12J5WGT 
__ 6SN7WGT 


6X5WGT 


Description 


RF Amplifier Pentode 
AF-RF Output Pentode 
RF Mixer Pentode 
Dual Diode 

RF Amplifier Pentode 
High Mu Dual Triode 
Low Mu Dual Triode 


RF Amplifier Pentode 
High Frequency Triode 
High Mu Triode 

RF Mixer Pentode 
Dual Diode 

Low Mu Dual Triode 
High Mu Dual Triode 
Low Mu Triode 


RF Amplifier Pentode 
Dual Diode 

RF Mixer Pentode 
RF Power Triode 
Dual AF-RF Triode 
Full Wave Rectifier 


General Purpose Triode 
General Purpose Triode 
Dual Triode 

Full Wave Rectifier 


Fatigue vibration 


Shock 


Vibration output 


Stabilization 


| 


| 


Centrifugal acceleration 


5,000 hour life 
Heater cycle life 


< < <« 
< 


oe a a a a ns 
io iW 


High temperature life 


Controlled Characteristics 


Median control 


60,000 foot altitude 


| 
| 
| 
| 
| Proto- are Ptate Grid | Sereen | Fac: | Mut 
| type | Volts | Ma. [vase Ma. | Volts po | tor |Cond. 
| 
| GAKS | 63 | 175 |120| 75| 20 | 120 | 25 | — |s000 
| =. | 350 | 250|270| 125 | 250|50| — [s100* 
| ease | 63 | 175 [120] 52] -20 | 120/35] — [3200 
| 6AL5 | 63 | 300 | Max. Peak Inv. 330 volts. lo=9 ma. dc per plate 
| 6BA6 | 63 | 300 | 250} 11.0) R,=68 ohms | 100 |4.2| — |4400 
| 12AX7 [6.3 12.6] 350,175 | 250 | 1.1 | 30 | -| 70 [1200 
| 12au7 }6.3/12.6| 350,175} 250 |10.5| 85 | — | 17. |2200 
5702 | 63 200 | 120 | 7.5| R,=200 ohms | 120 5 — {5000 
5703 | 63 200 | 120 | 90|R,=200ohms | — | —| 25 [5000 
| 5744 6.3 200 _| 250 | 4.0 | R500 ohms _| - | 70 {4000 
| 5784 | 63 200 | 120 | 5.2 | 20 | 120135] — [3200 
| 63 | 150 | Max. Peak Inverse 420 volts. lo=4.4 ma. per plate 
| 63 300_| 100 | 8.5| R,=220ohms | — | —| 20 {4750 
| — | 63 | 300 | 100} 08| R, =1500 ohms | — = 70_|1800 
| 5975 | 6.3 | 200 | 200 | 125) R,=680 ohms | — | — | 15.8 |4000 
| | | | 
| 6AKS | 63 | 175 | 120 | 7.5 20 | 120 a — |5000 
| 6AL5 | 6.3 300 | Max, Peak Inv. 420 volts. lo=9 ma. de per plate 
| GAS | 63 | 175 | 120) 52) 20 |120 {35 - {3200 
6c4 | 63 150 | 250/105) 85 | — | —| 17 [2200 
| oe | 63 | 450 |100| 85|R,-SOohms | — | —| 38 [5300 
| 6X4 | 63 | 600 | Max, Peak Inv. 1250 volts, lo=70 ma. de, 
| } | | 
| ania | 6.3 | 300 | 250| 9 | g0 | — |—| 20 |2600 
lizsct| 126 | 150 | 250| 9 | 8.0 | - | —| 20 {2600 
lesnzcT| 63 | 600 |250/ 9 | -go0 | — |—| 20 l2600 
| 6X5GT | 6.3 600 | Max. Peak Inv. 1250 volts. lo=70 ma. de. 


The above listing of Controlled Characteristics is based on the requirements and test limits of the applicable JAN-1A test specification. 
Note: All dual section tube ratings are for each section. 


*2.7 watts Class A output. 10 watts Class C input power to 160 mc 


tFor simplicity of identification with the prototypes, the type numbers with a ‘‘WA"’ suffix were established at the request of 
the Armed Services to replace the type numbers in parenthesis previously announced for these types. 


Over 300 Raytheon distributors are at your service on these tubes. Appli- 
cation information is readily available at Newton, Chicago, Los Angeles. 


RAYTHEON MANUFACTURING COMPANY 


TELE-TECH ° 


March 1952 


ee cert 


3 Plants Geared for Production 
of MIL-T-27 Military Transformers 


We are geared for production of fully-approved, MIL-T-27 
Transformers and Filter Reacters to meet Military specifi- 
cations. Our Production includes: HY PERSIL®, or Nickel 
alloy materials in Hermetically sealed or Fosterite® type 
transformers. 

MIDWEST’S modern plants are staffed by experienced 
personnel employing the latest equipment and electronic 
knowledge to produce components of consistent quality 
for Military and Civilian use. 


WE INVITE PRIME AND SUB-CONTRACT INQUIRIES 


MID-WEST COIL & TRANSFORMER CO. 


1642 NORTH HALSTED STREET + CHICAGO 14, ILLINOIS 


Branch Offices: -..New York City Buffalo (Kenmore) Plymouth, Indiana 
2X0 La Fayette St. 278 Hamilton Blvd. 405 Pennsylvania 
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Fig. 13: Converter noise figure response 
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Fig. 14: Overall converter voltage gain 


+ —— + — + - + 
500 600 700 800 


ol SIGNAL FREQUENCY (MC) 
iihahenuieiaiieanaanenall 
340 440 540 640 


IMAGE FREQUENCY (MC) 


Fig. 15: Image rejection characteristic 


end of the band. The i-f rejection is 
much greater than 60 db. 

Fig. 16 shows the total frequency 
drift of a converter after two hours’ 
operation in a small cabinet. The 
temperature rise was 27°C. The os- 
cillator has been temperature com- 
pensated at 640 mc. The drift may 
require retuning on a separate sound 
type receiver, but not on an inter- 
carrier type receiver. No micro- 
phonic howl has been encountered 
on any receiver under normal 
operation. 


Reception Tests 


These converters have been tested 
at Bridgeport and New Haven, 
Conn., on 530 mc and 850 mc from 
NBC experimental transmitters. At 
E. Paterson, N. J., 15 mi. from New 
York City, we monitor the new Du 
Mont 713 mc transmitter. The pic- 
ture is good with only slight back- 
ground noise “twinkle” with a signal 
strength of 140 uv at the converter 
input. 

In conclusion, this converter has 
fulfilled the design requirements set 
forth in all respects except for some 
frequency drift. This may only 

(Continued on page 118) 
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This is about “Shock Mounts” 


(Vibration Mounts for 


ley 
“<"— in- electronic equip- 


ment, the once overlooked and 
often forgotten shock mounts 
have now come into a position 
of key importance. Their cost in 
relation to the equipment is in- 
significant; but their ability to 
protect 


With 25% to 50% 
of the cost of a mod- 
ern military airplane 


valuable equipment 
should receive most careful eval- 
uation by every design engineer. 
Only objective comparison will 
show the great difference in 
mounts. Most mounts are alike 


in general appearance. 


Fundamentally, the Gi 
fact that a mount com- rosea 
plies with a given 
specification is the 
beginning of good design — not 
the end. Today, mounts which 
deliver more than the specifica- 


tion requirements; “plus” fea- 
tures — features of design and 
performance — pay off in maxi- 
mum equipment protection 
through the widest range of oper- 
ating conditions. 


Robinson mounts 
basically have one 
important exclusive 
advantage: a super- 
ior load carrying cushioning 
element; MET-L-FLEX. This 


all-steel resilient material is 


knitted from stainless steel wire, 
compacted and compressed un- 
der an exclusive process. The 
elastic element thus formed is, 
in effect, a multiplicity of inter- 
locked springs with built-in high 
damping, giving “Sea level per- 
formance at any altitude.” This 
MET-L-FLEX cushion is then 
housed in a protective stainless 
steel spring, precision formed 
and with ground ends, which car- 
ries about 15% of the total load 
and holds the MET-L-FLEX in 


perfect alignment. 


Airborne Equipment) 


This exclusive design provides 
non-linear load deflection char- 
acteristics, and permits Robin- 
son mounts to be overloaded or 
underloaded as much as 50% of 
their mean rated capacities. 


( Auxiliary MET- 
= L-FLEX limiters, 
ae built into each 


mount, afford addi- 

tional equipment 
protection against overloads due 
to combat maneuvers or landing 
impacts. The all-metal construc- 
tion and the simple, rugged de- 
sign provide three other impor- 
tant advantages: MET-L-FLEX 
mounts have a negligible drift 
rate; they are unaffected by ex- 
tremes of temperature or other 
environmental conditions; and 
they are amazingly long-lived. 


Weight compari- 
sons are interesting, 
too! Robinson unit 
mounts, with their 
advanced design, weigh 50% less 
than some competitive mounts, 
yet have ultimate strength far 
exceeding specification require- 
ments. Another reason why you 
should compare before you 
specify! 


Leadership 
A AY __\ doesn’t happen over 
Gibes night. Year after 
eg year Robinson has 

pioneered advanced designs for 
airborne applications. MET-L- 
FLEX unit mounts and mount- 
ing systems were the first suc- 
cessful all-metal airborne mounts, 
and Robinson has_ produced 
more all-metal mounts and 
mounting systems than all other 
manufacturers combined. 


Production facilities have been 
expanded and have kept pace 
with increased demand. 


Robinson know-how is yours 
in every MET-L-FLEX system. 
Robinson engineering and re- 
search are ready to help you 
solve your vibration control 
problems. 


See us at the IRE Show— booth $3 


a 2 stag 


be 8 600 700 800 
SIGNA FREQUENCY wo) 
Fig. 16: Total frequency drift after 2 hours 
of operation and 27°C temperature rise 


slightly inconvenience users of sepa- 
rate sound type receivers. 

The author wishes to thank proj- 
ect leader C. D. Nestlerode, mechan- 
ical engineer D. Felt, engineer R. 
Gardner, and all his co-workers for 
their share in the project, and the 
P. R. Mallory Co., Indianapolis, Ind., 
for their development of the Mallory 
UHF Inductuner and collaboration 
to fit our needs. 


APPENDIX 

Fig. 11 shows oscillograph photos of 
the UHF preselector and crystal mixer 
response and reflection coefficient at 
seven frequencies throughout the UHF 
TV band. Each line of photos shows the 
response at a particular frequency, the 
left column shows the usual response 
curve measured through a short length 
of 72 ohm coaxial cable; the middle col- 
umn shows the response curve as meas- 
ured through a 50 ft. length of 72 ohm 
coaxial cable. The latter response curve, 
unfamiliar as it seems, more truly rep- 
resents the response under actual oper- 
ating conditions. In addition this curve 
also indicates the degree of impedance 
match, to one familiar with its interpre- 
tation. The right column shows the 
reflection coefficient, the measured vari- 
ation of voltage across a 72 ohm termi- 
nation of the sweep generator, connected 
through 50 ft. of 72 ohm coaxial cable 
to the input of the UHF converter. A 
comparison of the middle and right 
columns will indicate that the best re- 
flection coefficient (match) is associated 
with the response curve having a mini- 
mum of jagged variations at its peak. 

Two marker pips at 77.25 mc (channel 
5 picture carrier) and at 87.75 mc (chan- 
nel 6 sound carrier) visible on some 
response curves, show the good track- 
ing achieved between the preselector 
tuned circuits and the oscillator circuit 
over the entire UHF TV band. 


Staver Expands Facilities 


The Staver Co., Inc., Producers of 
precision stampings, component as- 
semblies, and electro-mechanical de- 
vices, announces the completion of a 
new plant at 41-51 N. Saxon Ave., Bay 
Shore, L. IL, N. Y. The new building 
will house the main office of the com- 
pany and most of the production activ- 
ity. Certain manufacturing facilities 
will continue to be maintained at the 
former location, 91 Pearl St., B’klyn, N.Y. 
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gives you 


Double Duty TV! 


When you invest in GPL TV studio equipment, you’re 
buying field equipment as well. Every GPL unit provides 
unparalleled flexibility, light weight, easy handling, precise 
control. Let GPL engineer your station, from camera to anten- 
na. Have The Industry's Leading Line—in quality, in design. 


Camera Control Unit Camera Power Unit 


Precision-built, lightweight, Touch-identified controls. 
fast-handling. Push-button 81.” monitor tube. Split or 
turret, remote iris control, single headphone intercom 
remote focus and range se- system. CRO views horizon- 
lection. Easiest to service. tal, vertical, and vertical 
sync block. Iris control. 


Camera Unit 


Synchronizing Generator 


Rugged, dependable, com- 
pact. Matched to other units 
in GPL chain. Standard re- 
lay panels swing out for 
maintenance. 


Affords maximum circuit re- 
liability without operator 
adjustment. Binary counters 
and delay lines, stable 
master oscillator. Built-in 
power supply. 


Video Switcher Remote Control Box 


Full studio flexibility any- 
where. Control can view, 
preview, fade, dissolve, etc. 


3-2 Projector 


Portable sync unit. No need 
for special phasing facili- 
ties. Projects rear-screen or 


Professional TV Projector 


Highest quality 16-mm pro- 
jector designed specifically 
for TV. Delivers 100 foot- 


Provides revolutionary re- 
mote control of camera 
focus, lens change, pan, tilt. 


“‘direct in." Ideal for re- 
mote origination of film. Re- 
lieves load on Telecine. 


Views any of 5 inputs, 2 
remotes, outgoing line. Twin 
fade levers. 


Styled to match other com- 
ponents in the GPL TV line. 


candles to tube. Sharp, 
steady pictures from 4000- 
foot film magazine. 


General Precision Laboratory 


INCORPORATED 
PLEASANTVILLE NEW YORK 


TV Camera Chains * TV Film Chains * TV Field and Studio Equipment * Theatre TV Equipment 


OR PHONE 
FOR DETAILS 
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HANDLING TV FILMS 


(Continued from page 59) 


Overlubrication in the case of pro- 
jection equipment, or in fact, any 
kind of optical equipment can make 
trouble, especially one which seems 
to grow worse during the projection 
of a film. This is sometimes incor- 
rectly referred to as focus drift. 
The latter is caused by green film 
which has a curl in it which pro- 
duces a gradual change in focus dur- 
ing projection. In the case of over- 
lubrication, oil is quite frequently 
deposited on the lens and results in 
a softening of the focus of a picture 


You... FORMED IMPLOSION PLATES 


‘Tofe Luality... 
aud & Costs Lease! 


for no apparent reason. Because 
moving the lens will not correct the 
condition, the film is blamed when 
actually the over-ambitious operator 
has caused it by dousing the move- 
ment in oil. 

Shading troubles are caused by 
unsuitable film, improper use of the 
shading controls at the film camera 
control console, or improper adjust- 
ment of the edge lighting and bias 
lights on the inconoscope camera. 
The proper method of adjustment of 
these is generally laid down by the 


@ Permaglass now offers implosion plates of tempered glass 


that are formed for today’s new cylindrical tubes! This means 


a better picture with less glare—a more efficient use of this 


new tube design! 


Whether you require formed or flat. 


.. specify tempered glass 


by PERMAGLASS for top quality and lower costs! 


PROMPT SERVICE! Write concerning your requirements. 


| PERMA 
(i Fompottd, 
GLASS | 


PERMAGLASS INC. 


60 Fourth Street, Genoa, Ohio 


manufacturer and once set in the ini- 
tial warming up period they seldom 
require adjustment. If serious shad- 
ing troubles are encountered which 
refuse to yield to normal control 
manipulation, it is worthwhile 
checking the illumination of these 
lights for even the low power bulbs 
used there burn out eventually. Of 
course, strict attention to iconoscope 
tube rotation and rest periods, will 
be good insurance picture-wise. A 
wornout iconoscope, like a blackened 
projection lamp, will ruin any film. 


Projection Flaws 

Happily, projection flaws occur 
rarely. However, some people seem 
to be more cognizant of optical faults 
than others. Therefore it often pays 
to get more than one person’s opin- 
ion when checking projection or 
other optical equipment. Most opti- 
cal flaws fall in one of two cate- 
gories: loss of synchronization be- 
tween pull-down and light pulse; and 
loss of synchronization between pro- 
jection light and camera scanning 
pulse. The former is caused by the 
shutter slipping and allowing part of 
a frame to be observed during the 
time that the film is still moving. 
This produces a ghost which shows 
as a trailing figure on the screen. 
Normally this cannot occur unless 
some mechanical condition exists to 
allow the shutter to move with re- 
spect to the pulldown mechanism. 

Light bars are caused by the sec- 
ond optical fault mentioned in the 
preceding paragraph and result in 
lines of light streaking across the 
frame which are very annoying to 
watch. In this case, the cause is 
again mechanical and can be cured 
by rotating the motor armature posi- 
tion with respect to the pulldown and 
shutter mechanism. Neither of these 
troubles is normally encountered 
after the equipment has been prop- 
erly installed. 

Misalignment of the multiplexer 
mirrors (if used), will result in un- 
satisfactory operation. These mir- 
rors are usually front surfaced, and 
finger marks ruin them, even if 
cleaned at once. For the same reason 
cleaning should be done carefully, 
otherwise there is risk of damaging 
the reflector surface. Mechanical 
misalignment of these mirrors re- 
sults in a picture which is off or im- 
properly aligned with the iconoscope 
mosaic. After cleaning, the align- 
ment of these mirrors should be very 
carefully checked. 

Sound is one of the biggest causes 
of complaint with televised films to- 
day. This is partly due to lack of a 
“standard” emulsion position in 16 

(Continued on page 122) 
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Rectifiers 


Small, lightweight a-c to d-c power supply units 
for use with cathode-ray tubes, television camera 
tubes and radar indicator scopes, electron micro- 
scopes, and similar jobs. Typical outputs are 7, 
9 and 13 kv. Low regulation—the 7-kv unit 
illustrated does not exceed 3.5% regulation per 
0.1 milliampere load, holds ripple on output volt- 
age to less than 1%. Size, only 6” x 6” x 7’; 
weight 8 Ib. 


Pulse Transformers 


Pulse transformers for use with 
either hard-tube or line-type modu- 
lators. Available in voltage ratings of 
10 kv or above. These units are ideal 
for radar applications, stepping up 
or down, impedance matching, phase 
reversing and plate-current measure- 
ments. Also suitable for nuclear 
physics research work, television and 
numerous special applications in and 
out of the communications fields. 


Resonant Reactors 


Resonant-charging reactors, accu- 
rately designed and constructed for 
radar service, Usually required in 
ratings of 40 kv and below, | ampere 
and below and 300 henries and be- 
low. Higher ratings are being built, 
and can be considered. When re- 
quired, small- and medium-size de- 
signs can be provided with 3 to 1 
range of inductance adjustment. 


Filament Transformers 


Filament transformers available 
with or without tube socket mounted 
integral with the high-voltage ter- 
minal. Low capacitance. Ratings to 
match any tubes; insulated to prac- 
tically any required level. 
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a completé@line of 


hermetically 
Sealed 
oil-filled 


HIGH-VOLTAGE COMPONENTS 


Illustrated here are typical high-voltage com- 
ponents manufactured by General Electric. 
They are built to meet Armed Services re- 
quirements. All are oil-filled and hermetically 
sealed—with excellent ability to withstand 
mechanical shocks and to operate continu- 
ously for long periods in widely varying 
temperatures. 


Your inquiries will receive prompt atten- 
tion. Since these components are usually 
tailored to individual jobs, please include with 
your inquiry, functional requirements and any 
physical limitations. Address the nearest G-E 
Apparatus Sales Office or write Section 401- 
63, General Electric Co., Schenectady 5, N.Y. 


GENERAL @@ ELECTRIC 


401-63 
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long-range radio reception 
all forms of double and s 
band transmission includin 
carrier single-sideband ope 


tion. 


For program, voice, tone 


and twin-channel operati 
mum performance in rejec 
ference; protected against 


precision performance wit 


sponses better than 60 db 


Now Available... 
A New Single- 
Sideband Receiver 


The ultimate in performance for 


. Receives 
ingle-side- 
g reduced- 
ration and 


exalted-carrier double-sideband am- 
plitude- and phase-modulation recep- 


-multiplex 
on; opti- 
ting inter- 
jamming ; 
1 sideband 


rejection of 60 db all undesired re- 


down. 


Model 47H 


SITY 
NO. 518. 


CROSBY LABORATORIES, INC. 


(26 Herricks Road — Mineola, New York 


Provided as an adapter for connec- 


tion to a standard communications re: 
ceiver. 


\ receiver of peak perform- 


ance for todays techniques as well as 
tomorrows advanced requirements in 
single-sideband communications, 


ALSO AVAILABLE IN DIVER- 


COMBINATIONS. BULLETIN 


FA mperitE CO., inc. 


PROBLEM? Send for “Special Problem Sheet” 


PROVIDE DELAYS RANGING 
FROM I TO 120 SECONDS 


Features: — Compensated for ambient tempera- 
ture changes from —40° to 110° F.. . Hermetically 
sealed; not affected by altitude, moisture or other 
climate changes... Explosion-proof ... Octal radio 
base . . . Compact, light, rugged, inexpensive... 
Circuits available: SPST Normally Open; 


SPST Normally Closed. 


[i 


10 
- 
1 |= 


| ATTERY VOLTAGE 


, VOLTAGE OF 24V : WITH AMPERITE 
A F C LT. ' 
Sy VANES APROX. SONY REGULATORS 


90% | 


a 


Amperite 


are the sim- 
plest, lightest, 


2% 


cheapest, and most compact method of obtaining 
current or voltage regulation... For currents of .060 
to 6 Amps. ... Hermetically sealed; not affected by 
altitude, ambient temperature, humidity. , 


Write for 4-page Illustrated Bulletin. 


561 Broadway, New York 12,N.Y. 


In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 
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mm film. For instance, 35mm film 
has a standard position of emulsion 
toward the lamphouse for all re- 
lease prints. But because reversal 
film is used quite frequently in tele- 
vision for 16mm work, and 16mm 
prints are not always made in an 
optical printer, the position of the 
emulsion may vary considerably. 
This means that the focus of the 
sound track will not be correct un- 
less the projector is fitted with an 
adjustment which automatically re- 
focusses the sound lens for each po- 
sition—towards, or away from, the 
screen—of the emulsion. If the 
sound track image is out of focus 
there will be a decided loss of high 
frequency response due to the soft- 
ening of the minute peaks and val- 
leys which constitute a variable area 
sound track. Today, at last, tele- 
vision projector manufacturers are 
offering equipment with this very es- 
sential feature. 

Oil can also cause the same 
trouble, and again, over-oiling will 
produce a very baffling trouble which 
seems to recur for no apparent rea- 
son. The answer here is obvious. 
However, under-oiling will cause 
even greater trouble. If the sound 
track runs erratically in the guides 
or the rollers stick or produce undue 
friction flutter or wow, both will be 
heard in the loudspeaker system. 
These are difficult to eliminate. An- 
other simple, but very baffling fault 
is end play in the guide rollers near 
the sound head. In extreme cases, 
there will be so much play that the 
perforations will move far enough 
to modulate the sound head signal— 
producing a loud “Bronx” cheer! 

In most cases conscientious atten- 
tion to the manufacturer’s handbook 
of preventive maintenance will re- 
duce or eliminate most or all of these 
troubles. But there is always the 
temptation to allow equipment which 
is running satisfactorily to run a 
little longer because “it’s a shame 
to disturb it, it’s running so well.” 
But false economy may stop the 
show later on and result in the 
loss of a sixty second commercial 
as well as a job! 


New Appointment by 
Central Transformer Co. 


Frank J. Gallagher has been appointed 
sales manager of the Central Trans- 
former Co., 910 W. Jackson Boul., Chi- 
cago 7, Ill., announces M. R. Whitman, 
president. Mr. Gallagher was formerly 
assistant sales manager for the Thor- 
darson Division of Maguire Industries, 
with which he had been connected for 
15 years. 
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Good ideas for electronic circuitry sometimes run afoul 
of connector problems. Maybe existing connector units 
won't hold air pressure gradients, won’t stand the heat, 
aren’t rugged enough for the job. Or maybe it’s a ques- 
tion of altitude, or under-water application. But if you 
can sketch the circuit, we'll take it from there. We’ve 
engineered so many special connectors, solved so many 
“impossible” problems, that whatever the requirements 
are, we can usually provide the answer. 


WRITE TODAY for specific information, or send us your 


sketches. We'll forward recommendations promptly. 


BREEZE 
Special CONNECTORS 


BREEZE CORPORATIONS, INC. 
41 South Sixth Street Newark, New Jersey 


ooeWe'll take it from HERE 


@ 


Lightweight actuators for 
any requirement. 


Br 


Flexible conduit and ig- 
nition assemblies. 


Job engineered, welded- 
diaphragm bellows. 


Aero-Seal vibration- 
proof hose clamps. 


Removable pins in Breeze connectors speed solder-, 
ing, save time, trouble. Pins snap back into block. 
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Dynamotors 


i} 
© AC CONVERTERS IH 


Lr 


DO YOU NEED 


DEPENDABLE . . . COMPACT. . . EFFICIENT 


i Rotary Power 


Carter DC to AC Converters, Dynamotors, Genemotors, 
Magmotors, and Inductor Alternators (inverters) are 
made in a wide variety of types and capacities adapt- 
able to communications, laboratory, and industrial ap- 
plications, of many kinds. 
marine, and mobile radio, geophysical instruments, 
laboratory work, ignition, timing and many other uses. 


(Carter |Yjotor Co. 


_ 2654N. Maplewood Ave., Chicago 47 
@F Sales Offices in Principal Cities 


“am =MAIL COUPON FOR CATALOGS 


Please send catalogs containing complete in- 
formation on Carter Rotary Power Supplies. 


Name 
Add 
*Trade Mark ss 
Registered City 


Genemotors 


Widely used in aircraft, 


Ss cee Gm GD 


| 


INSTRUCTION MANUALS 
PARTS CATALOGING 
ILLUSTRATING & DRAFTING 


All work performed by professional engineers, designers 
and draftsmen experienced in writing and illustrating 
military handbooks for the ARMY, NAVY and AIR FORCE. 


We assume full responsibility and guarantee acceptance of 
literature and art prepared by our experts at low cost 


to you. 


We will also prepare literature and parts list cost estimates 


as a service to you. 


We are cleared for classified work. 


For efficient, trouble-free service by experienced, reliable 
and long-established personnel call 


CALDWELL-CLEMENTS MANUALS CORP. 


480 Lexington Ave., 


New York 17, N. Y. Plaza 9-7883 


IRE Program 


(Continued from page 49) 
Complex Plane Scanner’’~—J, R. Ragazzini 
and G. Reynolds 
“Resonance Characteristics by Conformal 
Mapping’’—P. M. Honnell and R. E. Horn 


INFORMATION THEORY !iI—NOISE STATIS- 
TICS AND SIGNAL DETECTION 


“Discussion of a Method of Expanding Noise 
Autocorrelation Function in a Power Ser- 
ies’ —F. W. Lehan 
‘A Proposal for the Determination of Coher- 
ence in a Signal Field’’—B. S. Melton and 
P. R. Karr 

“The Response of Linear Systems to Random 
Noise’’—B. Gold 

“Correlator for Low Frequencies’—V. J. 
Guethlen 

ao Techniques for Detecting Pulse 
ignals in Noise’’—D. L. Drukey 


MICROWAVES I—WAVEGUIDES A 


“Microwave Wiring’’—D. D. Grieg and H. 
Englemann 

“Simplified Theory of TEM Propagation 
Along Conductor-Ground-Plane Transmis- 
sion Systems’’—F. Assadourian and E. 
Rimai 

“Microwave Components for Conductor- 
Ground-Plane Transmission Systems’— 
J.A. Kostriza 

““Method for Open Waveguide Standing-Wave 
Measurements’’—S. W. Attwood and G 
Goubau 

“New Guided-Wave Technique for the Milli- 
meter Wavelength Range’’—A. G. Fox 


INSTRUMENTATION lI—ELECTRONIC 
MEASUREMENTS A 


“Measurement of Impedance and Admit- 
tance’’—B. Salzberg and J. W. Marini 
“Accurate RF Microvolts’”—M. C. Selby 
“Automatic Switching Applied to Interelec- 
trode Capacitance Measurements’”—R. E. 
Graham 

‘‘Measurements, of Millimeter Radiation with 
the Pneumatic Heat Detector’’—H. Theis- 
sing, H. J. Merrill, and J. M. McCue 

“Automatic Smith-Chart Impedance Plotter” 
—K. S. Packard 


TELEVISION lI—COLOR 


“Requisite Color Bandwidth for Simulta- 
neous Color-Television Systems’’—K. Mc- 
Ilwain 

“Colorimetric Electronics’—F. J. Bingley 

“The Generation of Compatible Color Signals 
for Research and Field Testing’’—J. F sher 

“A Universal Scanner for Color Television” 
—G. R. Tingley, R. D. Thompson, and J. H. 
Haines 

“Vestigial Sideband Transmission of the 
Color Subcarrier in NTSC Color Television” 
—W. F. Bailey 


CIRCUITS Il AND INFORMATION 
THEORY Ill 


“Networks for Determination of Power-Spec- 
tra Moments’’—S. H. Chang and W. H. Lob 

“Nonlinear Filter Design on Maximum-Like- 
lihood Basis’’—T. G. Slattery 

“Optimum Linear Shapin and Filtering 

etworks”’—R. S. Berkowitz 

“A Generalized Theory of Filtering and 
Multiplexing’—L. A. Zadeh and 
Miller 

“Filter Transfer-Function Synthesis’—G. L. 
Matthaei 

“Filters of Maximum Bandwidth-Impedance- 
Ratio Product’’—T. J. O’Donnell and E. M. 
Williams 

“A Band-Pass Filter Using Simulated Trans- 
mission-Line Elements’’—A. D. Frost and 
Cc. R. Mingins 


MICROWAVES II-—WAVEGUIDES B 


“Nonuniform Transmission Lines’’—J. G. 
Gurley 

“The Ootimum, Piston Position for Coaxial- 
to-Waveguide Transducers’’—W. W. Mum- 


ford 
“Broad-Band Ridged and Flatguide Com- 
onents 10-40 kmc/sec’’—S. Hopfer 
-Twist Waveguide Components” — H. 
Schwiebert and H. A. Wheeler 
“Waveguide Matching Technique’—W. C. 
Jakes, Jr. 


Symposium: TV STATION CONSTRUCTION 
AND THEATER CONVERSION 
“The New WOR-TV Studio and Transmitter 


Building at 60th ate ag and Columbus Ave., 
New York City”’—J. R. Poppele 


(Continued on page 126) 
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e Every El-Menco Capacitor is factory-tested at more 


than double its working voltage, thus assuring a 
wide margin of safety, regardless of the nature of 
the application. 


e From the midget CM-15 (2-525 mmf. cap.) to the 
mighty CM-35 (3,300 - 10,000 mmf. cap.) depend- 
ability is a predetermined certainty. That is why 

El-Menco’s have won such universal acclaim in both 


military and civilian services. 


Write on your business letterhead 
for catalog and samples. 
MOLDED MICA MICA TRIMMER 


CAPACITORS 


Radio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory— 


THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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there” 


Write for 
Brochure NWR-1 


ENGINEERING AND PERFORMANCE 
FOUND IN NO OTHER TAPE RECORDER 


Direct drive eliminates idlers and clutches. 
Self-adjusting, positive disc brakes minimize 
maintenance. Simple threading plus push-button 
control affords foolproof operation. 

Relay rack panel mounted (illustrated), in 
console cabinet or in portable cases, this 
dependable. recorder meets every require- 
ment of radio broadcast studios. 


“just like being SEE AND HEAR THIS 


SUPERLATIVE INSTRUMENT AT 


1.R.£. Show, Audio Theatre 314-A 


Manufactured by 


Berlant Associates 


4917 W. Jefferson Boulevard Los Angeles 16, California 


hj 


JACK PANELS 


A complete line of jack panel as- 
semblies and patch cords filling 
practically every need of the broad- 
cast station. 


In production now! 


Write for Bulletins R-15 and 
R-23 for complete descriptions 


PRIMM 


’ IC. LIBERTYVILLE, ILL. 


\ SINCE 1922 
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NETWORK RECORDER 


| 
| 


“New Building and Technical Facilities at 


WCAU-TV, Philadelphia’’—J. G. Leitch 
“The WFAA-TV Plant, Dallas, Texas’’—C. L. 
Dodd 
“Theater TV Conversions 
“NBC Program’’—Allen Walsh 
“CBS Program’’—A. B. Chamberlain 
“ABC Program’’—J. M. Middlebrooks 


MEDICAL ELECTRONICS 


“New Electronic Techniques for Spectro- 
photometry’’—C. C. Yang 

“Application of Microwaves in Physical Me- 
dicine’’—J. F. Herrick 

“Design Problems in the Absolute Oximeter” 

R. H. Taplin 

“Television Microscopy in the Ultraviolet” 
V. K. Zworykin, L. E. Flory, and R. E. 
Shrader 

“Recording Multi-Axial Projection of Vector- 
cardiograms: the Axostat’’—B. P. McKay, 
W. E. Romans, D. A. Brody, and R. C. Little 

“Continuous Integrating Counting-Rate Sys- 
tem for Radioactivity’—M. Berman and 
S. Vacirca 


Wednesday, March 5 


INSTRUMENTATION IlI-—ELECTRONIC 
MEASUREMENTS B 


“A Raster-Sweep Oscillograph for Precision 
Time Measurements’’—H. B. Steinhauser 
“Precision Automatic Time-Measurement 
Equipment’’—D. W. Burbeck and W. E. 

Frady 

“A Rotating-Beam Ceilometer System”’ 
R. H. Guenther and L. W. Foskett 

“A Polar-Co-ordinate Cathode-Ray Oscillo- 
graph for Use with the Rotating-Beam 
Ceilometer’’—M. T. Nadir and M. B. Kline 

“An Electronic Fringe Interpolator for an 
Optical Interferometer’’—R. D. Huntoon 


TELEVISION III—GENERAL B 


“The Problem of Interlace in Television Re- 
ceivers’’—1J. de Leon 

“‘A Method of Evaluating the Performance of 
a Television Picture Tube and Its Asso- 
ciated Components’’—J. Green 

“Characteristics and Performance of Tele- 
vision Clamping Circuits’’—A. J. Baracket 

“Color-Television Synchronizing—Generator 
Circuits’ —I. Krause, A. J. Baracket, and 
H. Dell 

“Printed Unit Assemblies for Television”’ 
W. H. Hannahs and N. Stein 


CIRCUITS Ill 


“The Effective Bandwidth of Video Ampli- 
fiers’’—F. J. Tischer 

“Transient Response of Cathode Peaked 
Video Amplifiers’ —J. H. Mulligan, Jr. and 
L. Mautner 

“Variable Bandwidth—Amplifier Design for 
High Rate of Cutoff and Large Bandwidth 
Variations’’—M. Dishal 

“Coupling Circuits Having Flat-Amplitude 
Characteristics’’—A. B. Macnee 

“Oscillator Systems Controlled by Phase- 
Detector Reactance Tube”’—J. C. Tellier 
and G. W. Preston 

“Essential Insertion Loss’’—D. R. Crosby 


MICROWAVES III-—FILTERS AND CIRCUITS 


“Further Transmission Analysis of Hybrid 
Rings’’—H. T. Budenbom 

“Resonant Cavity Band-Pass Filters—Practi- 
cal Adjustment to Predicted Performance” 
-D. DeWitt, M. Klein, and T. J. Potts, Jr. 

“Synthesis of Narrow-Band Direct-Coupled 
Filters’’—H. J. Riblet 

“On High-K Dielectric Cavities’—H. M. 
Schlicke 

“A Dual-Channel Colinear Rotary Joint” 
E. O. Hartig 


ANTENNAS I—GENERAL 


“Optimum Patterns for Arrays of Noniso- 
tropic Sources’—G. Sinclair and F. V. 
Cairns 

“A Geometrical Method of Analyzing the Ef- 
fects of Site Reflections on Direction-Find- 
ing Systems’’—G. A. Deschamps 

“The Radiated Fields of Pulse-Excited Dipole 
Antennas’’—C. S. Roys 

‘‘An Experimental Investigation of the Cor- 
ner Reflector Antenna’’—E, F. Harris 

“An Omnidirectional Slot Antenna Array” 
A. J. Hoehn and S. I. Cohn 


Symposium: UHF RECEIVERS | 


“UHF Hybrid Ring Mixers”—W. V. Tyminski 
and A. E. Hylas 

“UHF Tuners’’—M. F. Melvin 

“The Design and Performance of a Compact 
UHF Tuner’’—H. F. Rieth 


(Continued on page 128) 
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Hi-Q SERVES NATIONAL DEFER 
Wherever Electronics Sean the’ 


~ 


On land, on sea and in the air, radar has given our armed forggg#fOng-distance 
vision the thought of which, a comparatively few years ag@, would have 
seemed fantastic. Here, certainly, is one of the mos Piial applications of 

| electronics in national defense. Here too, as thretighout the entire 


electronics field, you will find Hi-Q Components...ceramic capacitors, 
trimmers, wire wound resistors and chokes...widely used and favorably 
known for their dependable longife and strict adherence to specifications 
and tolerances. Whether your needs are for ceramic disk capacitors of either 
the by-pass or temperature compensating types...for tubulars, plates or the 
new high voltage units...or for specially designed components, Hi-Q@ is 
ready to place its engineering and production resources at your disposal. 


Hi-Q HIGH VOLTAGE CAPACITORS 


The ceramic slug types are available in capa- 
cities of 500 mmf + 20% and working volt- 
ages of 20,000 V. D.C. Piercing pressure of 
the dielectric material is greatly increased 
by an exacting jacketing procedure in con- 
junction with a newly developed plastic with 
excellent arch-resistant properties. Ht-Q high- 
voltage tubular capacitors are available in 
capacities from 25 mmf to 250 mmf with 
working voltages up to 7000 V.D.C. and Hi-Q 
Disks are available in capacities from 50 mmf 
to 10,000 mmf with working voltages of 7500 
V.D.C. Write for new engineering bulletin on 
Hi-Q high-voltage units. 


*Hi-Q is a registered trademark 


AEROVOX CORPORATION, OLEAN, NEW YORK, U.S.A. 


Export: 41 E. 42nd St., New York 17, N Y. « Cable 


AEROCAP, N.Y. + In Canada: AEROVOX CANADA LTD., Hamilton, Ont 
DIVISION JOBBER ADDRESS: 740 Belleville Ave., New Bedford, Mass. 
SALES OFFICES IN ALL PRINCIPAL CITIES 
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SEE US at the WALDORF-ASTORIA 


in New York for the I.R.E. SHOW 


“METALITE”’ 


METALLIZED PAPER CAPACITORS 


ave 
DUCE 


without sacrificing Quality! 

Ultra-compact—light in weight— 

self-healing—proved dependable under 

\ severe operating conditions—universally accepted 
on the basis of performance. 


Write for Catalog AC-3, for the 


full story on METALITE, and all Astron products 
Astro: CORPORATION — 255 Grant Avenue, East Newark, New Jersey 


Export Division: ROCKE INTERNATIONAL CORP., 13 East 40th St., New York 16 


In Canada: CHARLES W. POINTON, 1926 Gerrard Street East, Toronto 


oti. “MEMOSCOPE” 


a new oscilloscope, devel- 


On display at oped by the Millivac Instru- 


Booth 457 ment Corp., which has an 
| R 7 SHOW unlimited memory. 
March 3-6 It will be demonstrated by its de- 


signer, Dr. W. K. Volkers on Tues- 
day, March 4th at 6 p.m. in the Blue 
Hall of the Grand Central Palace. 


A new frequency converter makes it 
possible to record magnetically fre- 
quencies way beyond the ordinary 
range of magnetic recording tech- 

‘SOURS measure niques. Harmonics are faithfully re- 
ee ee produced in their original relationship 
to the fundamental wave. 


MILLIVAC INSTRUMENT CORP. 


444 Second Street e Schenectady, New York 
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“A UHF-VHF Turret Tuner for Television 
Receivers’”—A. Cotsworth, M. Beier, J. 
Bell, and J. White 

“An 82-Channel Turret Tuner’’—A. M. Scan- 
durra 

“RF Performance of a New UHF Triode’’— 
H. W. A. Chalberg 


CIRCUITS IV 


“Dispersion in Transmission Systems’’—M. J. 
Di Toro 

“Network Synthesis for Specified Transient 
Response’’—W. H. Kautz 

“Transformers for Linear Time-Varying Net- 
work Functions’’—J. A. Aseltine and D. L. 
Trautman 

“Parallel-Tuned Circuit Periodically 
—- to a DC Source’’—L. J. Giaco- 
etto 

ae. Highly Accurate Variable Time-Delay 
System’”’—Y. P. Yu 

“RC Time-Delay Circuit of Very High Time 
Constant’’—R. G. Roush 


ELECTRON TUBES I—POWER AND GAS 
TUBES 


“Method for Prediction of Magnetron Char- 
acteristics Relating Frequency and Operat- 
ing Anode Voltage to Power Output’’— 
H. W. Welch, Jr. 

“A New Pulse Klystron Amplifier for the 
960-1,215 MC Region of Air Navigation 
Aids’’—C. Veronda 

‘“‘UHF Power Tubes”—P. T. Smith 

“High-Frequency Performance of Electron 
Multipliers’—R. R. Law, D. A. Jenny, and 
F. H. Norman 

“Factors Affecting Life of Hydrogen Thy- 
ratrons’—M. R. Zinn 


RADAR AND RADIO NAVIGATION 


“Design of Small Radar Line-Type Modula- 
tors with AC Charging Circuits’—J. F. 
Clayton and S. J. Krulikoski, Jr. 

“High-Quality Picture-Display Unit’’—R. T. 
Petruzzelli 

“Analysis of an Automatic Radar Range- 
Tracking System’’—E. F. Grant 

“The Wind-Finding Radar System’”—A. D. 
Emurian 

“Power Requirements for Long-Range Nar- 
row-Band Navigation Systems in the Low- 
Frequency Bands’—N. Marchand, A. 
Jacobs, and D. Cawood 


Thursday, March 6 
ANTENNAS II—MICROWAVE A 


“Gain of Electromagnetic Horns’—E. H. 
Braun ; 
“A Rapid-Scan, Circularly Symmetrical Pill- 
box Antenna’’—W. Rotman 

“Method for Side Lobe Reduction’—C. J. 
Sletten 

“Tolerances on Paraboloidal Reflectors’’—J. 
Ruze 

“Design of Dielectric Walls for Optimum 
—— M. Redheffer and A 
alvin 


Symposium: UHF RECEIVERS Il 


“Practical TV Antennas for UHF Reception” 
—E. O. Johnson and J. D. Callaghan 

“Amplifiers for UHF Distribution Systems’’— 
T. Murakami 

“Comparison of Present-Day UHF and VHF 
Television Receivers’’—R. A. Varone 

‘“Round-Table Discussion: Relative Aspects 
of the Various Methods of UHF Tuning’’— 
Introductory Remarks—W. B. Whalley; 
Moderator—L. Winner 


ELECTRON TUBES II-——-UHF SMALL TUBES 


“A High-Gain Klystron Amplifier for Relay 
Systems”—G,. Bernstein 
“FM Distortion in Reflex Klystrons’’—T. 
Moreno and R. L. Jepsen 
“The Measurement of Cathode Interface Im- 
pedance’’—H. B. Frost 
“UHF Amplifier Tube for Television Tuners” 
—C. E. Horton and H. Hsu 
“Microwave Conversion and Detection Em- 
loying Electron Tubes’’—A. Bronwell, J. 
ay, and C, Nitz 


ELECTRON TUBES III—CATHODE-RAY 
TUBES 


“The Anatomy of Contrast Range in Cath- 
ode-Ray Tubes’—J. H. Haines and R. E. 
Mueller 

“The Selfocus Picture Tube’’"—A. Y. Bentley, 
K. A. Hoagland, and H. W. Grossbohlin 

“A New High-Speed Cathode-Ray Tube’’— 
H. J. Peake and R. W. Rochelle 

“The Defiectron—A New System for Electro- 
static Deflection’’—K. Schlesinger 


(Continued on page 131) 
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VIDEO SWITCHING 


MIXING EQUIPMENT 
type TAI78-A (2 


i ae wn 


Comprising the Nine-Channel Switch Unit (5262-A), Mixer Line 
Amplifier (5263-A) and Low Voltage supply (5019-A). 


Variety of special effects, achieved quite simply with the pro- 
visions in the Mixer Amplifier, can be previewed before being put 
on the air. Single Mixer Control at Switching unit permits smooth 
transition from one channel to another. Again, another control 
at Switch Unit determines bus cutoff voltage cross-over point, 
so that any degree of fading, lapping or superimposing of two 
signals an be accomplished. Provision is made available in the 
Mixer Amplifier for insertion of special blanking to create special 
effects such as wipes, montages, etc. 


While main line is feeding transmitter, the mixer amplifier out- 
put can be used to feed, simultaneously, a different mixed studio 
show to an audition circuit. The Mixer Amplifier has three identi- 
cal program outputs which may be fed to transmitter, network 
cable and master line monitor. 


Avil itll the thant cic Aelbovieine 
TELEVISION TRANSMITTER DIVISION 


ALLEN B. DU MONT LABORATORIES, INC. 
1500 Main Avenue, Clifton, N. J. 


ee es ss er ee he er hh 


‘SIMPLIFIED 


FINGER-TIP CONTROL 


FOR 
VIDEO SWITCHING 


Switch Unit available for mounting 
in standard 19” relay rack or in con- 
sole. Mixer Line Amplifier and its 
power supply are rack-mounted. 

All channels take either local or 


‘a 

ls 
: ) 

remote signals, 


Lap, fade or super are achieved 
with single control. Facilities for 
inserting special blanking (horizontal 
wipes, montages, etc.). Preview for 


nori ff mite 
speci 11 effects. 


Sync insertion on local signals, con- 
trolled by pushbuttons. No switching 
transients on main-line switching. 
Automatic pedestal setup incorpo- 
rated in mixer amplifier. 


Frequency response of preview moni- 
tor No. 1 amplifier, mixer amplifier 
and main-line amplifier flat withirf 
0.5 db to 8 MC: less than 6 db down 
at 10 MC. Preview Monitor No. 2 
amplifier flat with in 0.5 db to 6 MC: 
less than 6 db down at 8 MC. 


Lucite, pushbuttons lighted internally 
when button is pressed. 


FURTHER DETAILS J QUOTATIONS ON REQUEST 


Rauland- the Original 


Perfected in Rauland Electronics Laboratories, 
this tube that gives edge-to-edge sharpness of focus 
without coils and magnets is proved and ready 
as the materials pinch becomes painful 


BETTER in all ways! Gives better over-all 
focus—hair-line sharpness from edge-to-edge 
—with NO critical materials for focusing . . . 
and STAYS SHARP under considerable 
variation in line voltages. 


REQUIRES NO re-engineering of present tele- 
vision chassis... NO added high voltage 
focus circuit . . . NO added receiver tubes 
... NO additional components except an in- 
expensive potentiometer or resistor. 


THE RAULAND 


FOCUSES by using D.C. voltage already 
available in the receiver 


ELIMINATES focusing coils and magnets 
... Saves critically scarce copper and cobalt. 


This new Rauland development is now 
available in substantial quantities in 17 
and 20 inch rectangular tubes. For 
further information, address . . . 


CORPORATION 


4245 N. KNOX AVENUE © CHICAGO 41, ILLINOIS 
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“Field Plotting as a Tool in Deflection- Yoke 
Design’’—E. Sieminski 


Symposium: WHAT’S NEW IN MOBILE 
RADIO 


‘‘Mobile Radio Problems Resulting from New 
Techniques”—E,. L. White 
“Application of Voice-Frequency Tone Sig- 
nalling to Mobile Radio Systems’”—C. L. 
Roualt 

“Dispatcher’s Wayside-to-Train Radio-Con- 
trol System’"’—S. D. Burton 

“New Developments in Army Mobile Com- 
munication Equipment”’—J. H. Durrer 


Symposium: RELIABILTY OF MILITARY 
ELECTRONIC EQUIPMENT 


“Discussion of the Complexity and Unreli- 
ability of Military Equipment and the Need 
for Simplification and Increased Life’’— 
A. S. Brown 

‘‘Maintenance Minimization in Large Elec- 
tronic Systems’’—W. D. McGuigan 

“The Reliability Problems in Missile Devel- 
opment’’—A. C. Packard and R. Weller 

“‘Application Engineering for Improved Elec- 
tronic Reliability in Guided Missiles’’— 
W. T. Sumerlin 


Titeflex Establishes 
Electronics Division 


Titeflex, Inc. of Newark, N. J., manu- 
facturers of flexible metal tubing and 
aircraft ignition harnesses, has estab- 
lished an “Electronics Division” to co- 
ordinate the manufacture and sale of 
flexible and rigid waveguides, electronic 
parts and special equipment. 

During World War Il, the company 
pioneered in the development of flexi- 
ble waveguides, marketed as “Waveflex” 
—a precision made rectangular tube 
used for the transmission of high fre- 
quency electrical waves by radar and 
micro-wave relay systems. 

Robert G. Brazenor will direct the 
new division and William W. Buckley 
will assist as electronics sales super- 
visor; the division will remain under 
overall direction of Titeflex sales man- 
agement. James Nickerson and John 
Bales, specialists in electronics equip- 
ment, have joined the staff as sales en- 
gineers. 


Chicago Group Expedites 
Government Procurement 


Leslie F. Muter, president of Radar- 
Radio Industries of Chicago, Inc., an- 
nounced the appointment of S. I. Nei- 
man as executive secretary and K. C. 
Prince as general counsel. The trade 
organization, representing 61 of the 
leading radio-electronic components 
and equipment manufacturers in the 
Chicago area, is located at One N. La- 
Salle St. Its function is to coordinate 
activities and act as liaison between 
government procurement agencies and 
the Chicago companies to obtain mili- 
tary contracts for research and pro- 
duction. The need for such an organi- 
zation was indicated to the Chicago 
firms by the fact that they have been 
able to account for only about 12% of 
the military contracts now available. 
During the last war Chicago plants re- 
port that they produced 40% of all com- 
munication equipment used by the 
military. 
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CARB-OHM 


A DEPOSITED CARBON RESISTOR 


HERMETICALLY SEALED 


For high frequency applications, where high values of resistance 
are essential or power dissipations up to 2 watts are required, 
Hermetically Sealed CARB-OHM Resistors provide environment free 


performance, 


Manufactured under license arrangements with Western Electric 


Company, Inc. 


Technical information available upon application 


ENVIRONMENT FREE 


ELECTRICAL EQ 


~ 


PMENT by 


j 


: J 
PHAOSTRON COMPANY, 151 PASADENA AVE., SO. PASADENA, CALIF., CL 6-2171 


ie 
MV ( (at ' 
meas 


TV 


say 


disappeal 


owners of the 

bars which appear when Barkhausen Oscil- 
lation occurs in the horizontal sweep output tube 
(such as the 25BQ6, 6BQ6, 6EV5, 25EV5, 6AU5, or 
25AU5, ete.). 


GET RID OF 


BARKHAUSEN 
OSCILLATION 
WITH THE 


B. O. ELIMINATOR! 


Because it brings a concentrated magnetic field 
near the source of the Barkhausen Oscillatton— 
namely the screen grid—the Perfection B. O. 
Eliminator usually stops the oscillation. Easy to 
Install. Just slip over the tube, move down or 
up, turn until the dark vertical bars 


Write today for specifications and prices! 


PERFECTION eE tectric COMPANY 


vertical black 


£ qe asec TlOy \ 


2637 South Wabash Avenue, Chicago 16, Illinois 


MAKERS OF PERFECTION SPEAKERS AND TELEVISION COMPONENTS 


Bs, “Ncace, 


of radio engineers 
from coast to coast 


high fidelity 
tape recorder 


Astounding performance in perfect sound recording and 
play-back! . . . in the field, on location, or in the studio. That's 
the big reason why more radio stations in America prefer 
Magnecorders to all other professional recorders. 
Magnecorders are “head and shoulders” above all other tape 
recorders in other important ways, too... in easy 

portability, in dependability under toughest conditions, in 
variety of unit combinations for every recording need. 
For “live” tone quality, low distortion, complete dependability, 
at very low prices — you need Magnecorder 
..» first choice of sound engineers everywhere. 


For Portable, 
Rack, or 
Console use 


for complete list of models and technical data 
send for new catalog ! 


360 North Michigan Avenue 
Chicago 1, Illinois 


Dept. TT-3A 


Please send me your latest catalog of Magnecord equipment. 


II. snisssisiississschch nskciicpeitealeetidcbctcaatehiaasielsaiaatie ioe tidcd icici 
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Ferdinand W. Schor has been made 
chief engineer in charge of military 
engineering for Motorola Inc., Chicago, 
Ill. He comes to Motorola from Halli- 
crafters Co., where he was chief engi- 
neer in charge of all government equip- 
ment engineering and communications 
equipment engineering for a period of 
fourteen years. 


M. Jelin has been named chief engi- 
neer of the Wilcox-Gay Corp., 604 West 
Seminary St., Charlotte, Mich. 


James Dale has been named chief 
television and radio engineer of Hoff- 
man Radio Corp., Los Angeles, Calif. 


Otto C. Bixler has been named director 
of engineering of Magnecord, Inc., Chi- 
cago. He was formerly electrical de- 
velopment engineer for Airesearch 
Manufacturing Co. and prior to that was 
in Western Electric’s electrical products 
div. as systems engineer on electronic 
equipment. 


Irving G. Rosenberg has been ap- 
pointed Director of Operations, respon- 
sible for Allen B. Du Mont Laboratories, 
Inc.’s television receiver and cathode- 
ray tube divisions. 


Dr. Ralph Bown, Director of Re- 
search for Bell Telephone Laboratories 
since 1946 and a member of the Bell 
System for more than 30 years, has been 
appointed Vice President in charge of 
research. Other organization changes at 
the Laboratories include the appoint- 
ment of Dr. J. B. Fisk as director of 
research — physical sciences; Dr. H. T. 
Friss, appointed director of research in 
high frequency and electronics; Dr. W. 
H. Doherty, appointed director of re- 
search in electrical communications; 
and Dr. R. M. Burns, appointed chemi- 
cal coordinator in addition to his duties 
as director of chemical and metallurgi- 
cal research. 


Kenneth A. Hoagland has been ap- 
pointed assistant engineering manager 
of the cathode-ray tube div., Allen B. 
Du Mont Laboratories, Inc. He will 
assist Alfred Y. Bentley, the division’s 
engineering manager, in supervisory 
and administrative duties for the en- 
gineering department in addition to be- 
ing in charge of design and development 
of cathode-ray tubes. 


David S. Rau has been appointed 
vice president and chief engineer of 
RCA Communications, Inc. C. W. Lati- 
mer, formerly vice president in charge 
of engineering, was appointed vice 
president and chief technical consultant 
of RCA Communications. Mr. Rau, who 
joined RCA as a student engineer upon 
his graduation in 1922 from the United 
States Naval Academy at Annapolis, 
has served since 1950 as assistant vice 
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president and chief engineer. In World 
War II, he became a Captain on the 
staff of the Director of Naval Com- 
munications. Returning to RCA after 
the war, he was appointed assistant 
plant design Superintendent, and, in 
1948, he was promoted to assistant to the 
vice president in charge of engineering. 
Mr. Latimer has been with RCA since 
its formation in 1919. 


Frank J. Gallagher, formerly with 
Thordarson Electric Manufacturing Div. 
of Maguire Industries, is the newly- 
appointed sales manager of Central 
Transformer Co., Chicago 7, Ill. 


Audio Fair in Chicago, 
May 23-24 


To give manufacturers and distribut- 
ors an opportunity to reach the huge 
audio-high fidelity market in the middle 
west, the “Audio Fair in Chicago,” 
(counterpart of the Audio Fair held an- 
nually in New York in conjunction with 
the Audio Engineering Society con- 
vention) will be held at the Conrad 
Hilton Hotel, Chicago, May 23 and 24. 

In setting the Chicago dates for the 
Friday and Saturday immediately fol- 
lowing the 1952 Electronic Parts Show, 
the “Audio Fair in Chicago” will occupy 
the 5th, 6th and 7th floors of the Conrad 
Hilton. Manufacturers who participate 
in the Parts Show early in the week may 
remain in their 5th and 6th floor display 
rooms for the Audio Fair at a reduced 
participation fee. Manufacturers and 
distributors who do not exhibit in the 
Parts Show may reserve display rooms 
in the Audio Fair on the 7th floor of the 
hotel. 

Last year’s Audio Fair in New York 
attracted eighty-three exhibitors and 
eight thousand visitors, a figure which 
the sponsors expect the “Audio Fair in 
Chicago” to surpass. Products displayed 
will include high fidelity amplifiers, 
audio oscillators, tuners, speakers, trans- 
formers, kits, capacitors, microphones, 
wire and tape recorders, recording discs, 
magnetic recording film, meters, test 
equipment, chassis, cabinets, pickups, 
technical manuals and trade publica- 
tions. Space reservations are being made 
by the Audio Fair in Chicago, Inc., 1 
No. LaSalle St., Room 815, Chicago 2, or 
at Room 510, 67 W. 44th St., New York 
37, ‘N.Y. 


Two TV Stations Apply 
for NARTB Membership 


Application for active television mem- 
bership in the National Association of 
Radio and Television Broadcasters has 
been received from WXEL (TV), 
Cleveland, Ohio, and WPTZ (TV), Phil- 
adelphia. Admission of WXEL and 
WPTZ increases NARTB Television 
membership to 82 stations of the 108 
TV outlets now in operation in the na- 
tion. All four television networks— 
American Broadcasting Co., Columbia 
Broadcasting System, Du Mont Tele- 
vision Network and National Broadcast- 
ing Co—are members of NARTB 
Television. 
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Fe. Steg aes en 
| MAGNECORD 


(ADDS A NEW DIMENSION TO RECORDING 


x Now — in “sound” research, Magnecord offers you the 


new Binaural Tape Recorder for greater product improvement. 
This simultaneous-dual-channel recorder provides realistic 
industrial recording never before obtainable. It permits 
the engineer to experience binaurally the recorded sound 
“all around.him,” and makes possible the selection of one 
sound from many, The dual channel will also permit 


him to record a time signal concurrently with the test. 


For greater fidelity, precision and selectivity — 
in laboratory, field tests, or office conferences — use the 
new Binaural Magnecorder! 


Used by more engineers than all othe 
- 
* 4 g INC professional fape recorders combine 


HIGH FIDELITY TAPE RECORDERS FOR INDUSTRY ccc” 


Write for NEW CATALOG 
" “MAGNcCORD, INC., DEPT. TT-38 


360 N. Michigan Avenue, Chicago 1, Illinois 


Send me further information on Magnecord tape 
recording for industrial ‘‘Sound'’ Research 


Ta iciss sitivick ketecacerciaabiceceeneiinaceamaceiteinpaicabbapee tellinaiacas gumiantinaineahattaiesepaisincaleait dammatianadiai 
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| FOR YOUR PANEL 


DESIGNED FOR NE-51 NEON LAMP 
For 110 or 220 volt circuits 


The required resistor is 
an integral part of this assembly 
—‘‘built-in.”’ 


RUGGED * DEPENDABLE 
“LOW IN COST 


Ay, * PATENTED: No. 2,421,321 { 
KL Cat. No. 521308-997 | 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


2 


No charge, of course. 


Among our thousands of Pilot Light Assemb 


900 BROADWAY, NEW YORK 3, N. Y. 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 


SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 


which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY of AMERICA 


lies there is one 


SPRING 7-1300 


meeting 


FlRad My. Coy Ine 


RADIO and TELEVISION COMPONENTS 
7 Madison Street, Fennimore, Wisconsin 
PHONES: Office 270 — Purchasing Dept. 271 
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Military and Manufacturing 
Needs with DEFLECTION YOKES 


and 
ELECTRONIC 
COMPONENTS 


PRIME and SUB-CONTRACTORS are 
invited . . . to send specifications 
for quotation, or for information on 
our facilities. 


Our new, enlarged plant enables 
us to add customers who need 
deflection yokes or other elec- 
tronic components for military and 
manufacturing operations. 


We invite your inquiries. 


TV Camera Control 
(Continued from page 67) 


clamped and combined with syn- 
chronizing pulses at the studio out- 
put. The effect of fixed set-up and 
white peak clipping is illustrated in 
Fig. 1. 

A convenient means of fixing the 
reference black level (minimum set- 
up) in the RCA TK-10A Studio 
Camera Control was developed at 
WOR-TV. The modification is shown 
in figure 2. (The identical circuit 
modification may be installed in the 
RCA TK-20A Film Camera Control; 


HORIZ. PULSE RECT 
v3 Ve26SN7G6T 


+ BIAS 


R197 
P T 
PICT EDESTAL 
GAIN R196 
NOTE — * 


CHANGE R95 TO 1.5 MEGOHM IW RESISTOR 
ADD SCREWORIVER POTENTIOMETER 
2MEGOHM AB. 2w. 


Fig. 3: Reduction of potential across pedes- 
tal and gain controls by use of resistor 


however, the circuit components 
have different designations on the 
respective schematics.) 

The sync amplifier, VI, is bridged 
across the blanking signal. The posi- 
tive and negative peaks of the 
blanking signal are clipped “clean” 
in the plate circuit through the use 
of biased type 1N48 germanium 
diodes. The positive peaks corre- 
spond to the picture blanking inter- 
val, and the clipping level is fixed— 
since a clean blanking trace is the 
only requirement. The negative 
peaks correspond to the active pic- 
ture scanning interval. In this case 
the clipping level is variable, under 
control of a potentiometer, at the 
operator’s discretion in the amount 
of minimum fixed set-up in the pic- 
ture. The clipped set-up signal is 
mixed with the picture in the output 


(Continued on page 136) 
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Thermometer reads —30° centigrade 
as the Permakay selectivity reading 
remains same as before this extreme 
cold test was started 


DUST AND 
HEAT-PROOF 


"ELE-TECH °* 
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WATER AND 
COLD-PROOF 


Weather Exposure 


Motorola 
2-w 


After eleven months of exposure, through one of the toughest winters on 
record, the two Permakay units (photographed on the roof of Motorola 
plant) showed no significant change in selectivity characteristic. 


In laboratory torture tests Permakay 


goes through blistering 


+90° centi- 


grade test without effect on selectiv- 


ity readings. 


TAMPER AND 
SHOCK-PROOF 


Motorola first with 
Sealed-Unit Selectivity 


In the exclusive Sensicon design 
of the Motorola Permakay wave 
filter, 15 nuisance tuning adust- 
ments are removed and perma- 
nent selectivity is guaranteed 
for the life of the set! 


More tuned circuits and superior performance 
with fewer tuning adjustments in the SENsIcon 
Receiver are achieved by using the PERMAKAY 
IF Wave Filter. The modified constant-K, m- 
derived band pass filter contains 15 tuned cir- 
cuits ... BUT... you are not burdened with field 
alignment and complex tuning adjustments. 
The filter, tuned and sealed during manufac- 
ture, requires no further adjustments .. . ever. 
This combination provides over 100 db signal 
rejection at the edge of the adjacent channel 
while providing a broad band-pass at 6 db for 
full modulation deviation acceptance. 


Motorola’s unique Permakay system of linear 
phase shift adjustment solves the problem of 
reflection and pulse noise control to provide 
maximum signal-to-noise ratio for the phenom- 
enally high interference-rejection. 


The Permakay Filter characteristics are made 
permanent by casting the entire unit in a solid 
block of polyester-styrene plastic. Never can the 
precisely tuned circuitry be affected by water, 
dirt, heat, cold or mechanical shock. Tempera- 
ture compensation insures constant perform- 
ance even at extreme temperatures as demon- 
strated in all rigid laboratory torture tests. 
Motorola’s unconditional guarantee of the 
PermakKay Filter for the life of the set again 
demonstrates that Motorola is still your best 
investment. 


Over 22 Years of Leadership in Mobile Radio... 


Year in and year out, Motorola installations number 
more than twice those of all other manufacturers com- 
bined and more than five times those of the nearest 
competitor. 


Communication and Electronics Division 
4545 Augusta Blvd., Chicago 51, Illinois 


Motorola 


-way radio 


HIGH CAPACITY 


5 cubic feet per minute 
(140 liters per minute) 


GUARANTEED VACUUM 


0.0001 


QUIET OPERATION 
VISIBLE OIL LEVEL 
COMPACT DESIGN 


mm Hq or 0.1 microns 


Overall dimension jor 
pump and motor 
" ” , 

15. high and 11” wide x 

195 — long 
This new two-stage Seal pumr is 
onstructed with the same are and pre 
iston as its fore-runners in the Duo-Seal 
line. The extremely quiet operation, s 

h appreciated in the other models, is 
als haracterist f this unit No. 
A positive il seal re ts the oil from 
backing int the exhaust line. Oil may 
be hanged in a few nutes due to 
the conveniently located oil drain. 

1402. DUO-SEAL TWO-STAGE| 1402-B. DUO-SEAL PUMP, MO- 


VACUUM PUMP. Pump unit only,| TOR-DRIVEN. A No. 1402 Pump 


not mounted on a base, but with} mounted on a base with a /. H.P 
a 10 inch grooved pulley, a sup 115-volt A.C motor Complete 
ply of oil, and directions for use.} with pulleys, belt, and cord 


Each $190.00 Each $250.00 


DX RADIO PRODUCTS CO. 


GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL. 
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6AG7 via the voltage regulator stage. 
The coupling capacitor C28 was 
changed to u 400 v. in order to re- 
duce the tilt in the 60 cps vertical 
component of the blanking signal. 
Because of the increased bulk in the 
larger coupling capacitor, it had to 
be relocated on the middle terminal 
board. With this modification the 
reference black level may be ad- 
justed through a wide range, pro- 
viding at the same time an automatic 
minimum set-up of from zero to ap- 
proximately twenty percent. 

The camera control operator is 
responsible not only for the proper 
alignment and setting-up of the stu- 
dio cameras during rehearsal, but he 
has the added responsibility for the 


| proper matching of picture levels 


between different cameras during 


| the show. This can be very trying if 


the pedestal and gain controls pro- 
duce large changes in level for small 


| mechanical adjustments. 


It was found at WOR-TV that the 
voltage supplied to the TK-10A stu- 


| dio camera pedestal and gain con- 


trols was too great, and that the 


_ desired range of control was concen- 
| trated at one end of each potenti- 


ometer. The addition of a bias control 
potentiometer made it possible to re- 


| duce the voltage across the pedestal 


and gain potentiometers with re- 
sultant improved operation. The cir- 
cuit changes are shown in the 
accompanying schematic drawing, 
Fig. 3. The added potentiometer may 
be conveniently mounted on the 
camera control unit between the 
syne gain and monitor gain potenti- 
ometers. 


‘ 1RCA-Linear White Peak Clipper for TA-5¢ 
Stabilizer Amplifier. 


Motorola Communications 
Expansion 


To house its rapidly growing Com- 
munications and Electronics Division, 
Motorola Inc., Chicago television-radio 
manufacturer, has purchased a new 
200,000-square-foot plant for $1,250,000 
and has now completed the division’s 
relocation. 

Paul V. Galvin, Motorola president, 
announces that the firm’s 2-way radio 
division is now operating from its new 
quarters, at 4501 Augusta Boulevard 
Chicago. The new plant is immediately) 
adjacent to Motorola’s main radio anc 
television plant. It formerly was th: 
home of Tropic Aire and the Greyhoun 
Bus Company offices and factory. Th: 
10-year-old building has been reno 
vated to consolidate exclusively all ac 
tivities of Motorola’s Communication 
and Electronics Division, Mr. Galvii 
said, including 2-way mobile and fixed 
station radio, microwave relay, an 
carrier-control engineering, productio! 
and sales. About 1000 persons ar 
already working in the new plant. 
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+1801 
16-HEAD 
SEALING 
MACHINE 


Indexing machine for large 
tubes; takes all tubes up to 26” 
dia. or diag. with all heads filled. 
Larger tubes on alternate heads. 


+ 1463 
48-POSITION 
EXHAUST 
MACHINE 


All degrees of op- 
eration from man- 
ual to completely 
automatic. Pro- 
duction limited 
only by pump 
equipment or 
loading speed of 
operator. 


: Wg +1934 
0 . ; a AUTOMATIC 
. ee - BULB MAKING 


: MACHINE 
ic 
W 24 heads; 12 in- 
d dexing positions. 
% Precise constric- 
zs tion and tubula- 
tion. Fully auto- 

™ matic including 
AC feeding and un- 
ne loading. Cap. 
0 2000 per hour. 
° 
n 
D 
d 
ne 
o1 \ahle’s 40 years of experience mean that 
= tandard toolings for all eventualities 

lready have been tested and approved. 

Machines for everything from sub-minia- 

ure to largest TV picture tubes assembled 
52 ) exact specifications . . . at lower costs. 
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+1363 
16-POSITION 
BASING 
MACHINE 


Also for other 
large lamps and 
tubes. Takes up to 
12” tubes in every 
position. Variable 
speed drive. Foot 
operated feed. 


| FOR MINIATURE TUBES 


+1197 


24-HEAD BUTTON 


STEM MACHINE 


For miniature and rye ’ 
sub- miniature 
tubes. Two upper 
molds for making 
non-tubulated 
stems with short 
lead wires. Dual 
motor drive. Cap. 


1000 per hour. 


7 FOR SUB-MINIATURE TUBES 


+1384 


12-HEAD BUTTON 


STEM MACHINE 


Upper and lower 
molds on every 
head. Dual motor 
drive. Indexing 
and head rotation 
are by separate 


motors. 


We welcome your consultation. Write for our new catalog. 


KAHLE ENGINEERING co. 


1317 SEVENTH STREEl < 


Kahle equipment for manufacturing © 


\ sub-miniature, miniature, 
AG power and cathode-ray tubes 


NORTH BERGEN, NEW JERSEY 


Mame 


| 


A 
=> 
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T WER ERECTION AND 
| CONSTRUCTION 


at tts Gest / 


Our complete ‘‘PACKAGED PLAN’’ is 
designed to save time and money— 


Our comprehensive plan consists of consultation 
and planning assistance and complete installation 
and erection of all type AM-FM, TV, and micro- 
wave antennas. We can also supply equipment, towers, 
and other material for the job—making it possible for 
us to handle your tower or antenna job in its en- 
tirety — from planning to final completion. 

Our modern equipment, operated by our skilled, 
experienced workmen means quality workmanship, 
proper construction and faster completion. We have 
a proven record for dependability and integrity... 
with hundreds of satisfied customers from coast to 
coast. May we have the opportunity to bid on your 
next job? 

FREE brochure on request giving complete details. 


Write for a copy TODAY! 


ELECTRICAL TOWER SERVICE 


P.O. BOX 1205 _ 


See 


PEORIA, ILL. _ PHONE: PEORIA 3-9846 


Competent installation and erection of all types towers and antennas. 


Microwave 
Assemblies, 

Radar Components, 
and Precision 
Instruments... 
manufactured to 
your Blueprints 
and Specifications. 


us at BOOTH N-19 


(SECOND FLOOR) 


National Convention 


of the I. R. E. 


MARCH 3-6 1952 


GRAND CENTRAL PALACE 


NEW YORK CITY 


N.R.K. MFG. & ENGINEERING CO. 


5644-50 NORTH WESTERN AVENUE + CHICAGO 45, ILL. + LOngbeach 1-6973 
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Ultrasonic Delay Lines 


(Continued from page 45) 
This can be justified on the basis 
that the termination impedance is 
low compared to the mechanical im- 
pedance of the delay line material. 
This circuit is now the same as that 
for the input crystal except for in- 
terchanging Za and -j2Zx cot a. The 
characteristic is identical and from 
the Reciprocity Theorem, can be 
written 


I, Z,\2 (9) 
2} =\l - cot? a)? +u(=*) cot? a 
1p Zq 


(F, constant) 


The third section is the tuned 
termination for which the voltage 
ratio is: 


E Z R 
So tet 1% - 
oR z z 
2 
io X (Lo 
Xo? fo f 


(1, constant) 


and is plotted for the crystal and 
terminations previously assumed, 
with stray capacitance added to 
bring C. to 40 uuf. 

Fig. 6 is a summation of the three 
transmission characteristics to give 
the calculated overall bandwidth 
performance for the delay line with 
75 ohm. 390 ohm and 1000 ohm term- 
inations. It is seen that increased 
bandwidth is obtained with lower 
terminations but at the expense of 
increased midband loss indicated on 
Fig. 4. 

In the foregoing discussion, oper- 
ation at the fundamental frequency 
has been assumed. Inspection of the 
equivalent circuit shows that similar 
pass bands can occur at odd over- 
tones of the crystal frequency. How- 
ever, the percentage band width will 
be reduced in ratio to the overtone 
order due to the lower electromech- 
anical coupling for the overtone. 


Experimental Results 


The elements of the measuring 
circuit are shown in Fig. 7. The 
voltage applied to the transmitting 
crystal is an r-f. pulse variable in 
width from 2 to 10 microseconds and 
in repetition rate from 100 to 2000 
p.p.s. This is obtained by pulse mod- 
ulating a radio frequency carrier of 
about 5 volts amplitude, variable 
in frequency from 5 to 80 MC. 
The detector system consists of a 
converter, i-f amplifier, rectifier and 
a limiter to prevent overloading of 
the oscilloscope amplifier. Loss is 

(Continued on page 140) 
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A triumph in the art 
of transmitter design.. 


made possible through the 
use of Eimac tetrodes. 


The Collins 300J 250-watt and 20V Ikw AM 


broadcast transmitters are a tribute to the art 
of transmitter design. Performance, circuit sim- 
plicity and economy of operation highlight the 
many features Collins Radio has incorporated in 


these modern transmitters. 


Through the use of high-gain, long-life Eimac 


tetrodes, Collins has achieved considerable 


Collins 300J 250-watt and 20V 


simplification in circuits associated with the 


,' Tkw AM broadcast transmitters modulator and power amplifier stages. These 
: am employing Eimac 4-125A and highly efficient tetrodes also permit the use of 
4-250A power tetrodes. low drain receiver-type tubes in the driver 


stages. Spare tube inventory can be kept small 


and representing a minimum investment. As an 


‘ tin: pone Oe eepiiguient:... . cabin the example; the 300J employs only 16 tubes of but 
advantages and economies made possible 7 types in the entire transmitter. 

: through the use of Eimac tetrodes. Write 

; our Application Engineering Department for 

g 


the latest information and technical data. 


Follow the Leoders to 


. | EITEL-McCULLOUGH, INC. is 


The Power for R-F 
d San Bruno, California 


of Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California 
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SPECIAL SWITCHES 


GENERAL CONTROL COMPANY... OFFERS A 
complete line of Lever Switches 


MCS A new, light-weight, miniature switch 
for instruments and communication systems, 
Positive lock or non-lock lever operation, 
various contact forms. Rating: 1 ampere. 


MCT-1 Small size, telephone-type switch 
for control of multiple circuits. Single-hole 
mounting simplifies layout and fabrication of 
switchboard panels. Rating: 1 ampere. 


MCT-4 Similar to MCT-1 but with two 
sets of four standard mounting holes. Static 
shield between contact assemblies for low- 
Capacity circuits. Rating: 1 ampere. 


MCM_ Utilizes a stainless steel detent and a 
ball for smooth, positive lever action. Water- 
proof lever, rotary, and angle actuators 


available. All parts non-corrosive. 5 amps. 


MCL A heavy-duty switch for severe, con- 
stant use in electrical controls. Low-friction 
assembly, rugged cam, insure smooth lever 
action for complex buildups. 10 amps. 


MCF Versatile switch; single hole mounting; 
one neutral and four switch positions. Lock 
or non-lock throw available with any contact 


combination. Rating: 5 amps. 
(All Ratings 125 volts a-c, n.i.) 
Write for DATA SHEET TT-100 today! 


Our Engineering Department will be glad 


to supply information on special Lever Switches, and the use of 
various contact arrangements for other than manual actuation. 


GENERAL CONTROL COMPANY 


1200 SOLDIERS FIELD ROAD 


(Established 1934) BOSTON 34, MASS. 


FUNGUS - PROOF 


NYLON LACING CURDS 


meet ARMY-NAVY and CIVILIAN Requirements 


e Intensive research in the laboratories of Heminway & Bartlett 

has resulted in the development of a fungus-proof Nylon Lacing Cord. 
This new cord—with its special synthetic resin coating—resists the 
growth of mold and micro-organisms, factors most often responsible for 
the deterioration of old type linen and cotton lacing cord and 

the subsequent corrosion and failure of electronic equipment. 


Heminway & Bartlett’s new special finish Nylon Lacing Cord has high 
abrasion resistance...low moisture absorption. It retains the 
desirable malleability of wax and yet has a melting point of over 190° F. 


It is non-toxic to humans. 
We'll be glad to send you full 
information and prices. 

Why not write us today! 


Write to Dept. TT: 

The HEMINWAY & BARTLETT Mfg. Co. 
500 Fifth Ave., New York 18,N.Y. 

Branches: Chicago, Boston, 

St. Louis, Cincinnati, San Francisco, 
Charlotte, N.C., Gloversville, N.Y. 


HEMINWAY: BARTLETT 
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measured between input and output 
terminals of the delay line by in- 
serting attenuation to match the in- 
put pulse to the output pulse ampli- 
tude. The low impedance attenuator 
is connected to the buffer amplifier 
through a relatively high resistance 
with the object of increasing the 
plate load impedance in order to 
achieve some voltage gain in that 
stage. The appropriate correction is 
made to the attenuator readings in 
the determination of insertion loss. 
The measurement accuracy of the 
circuit is + 0.5 db. 


Performance Characteristics 


Fig. 8 shows the results obtained 
for an actual vitreous silica line of 
approximately 700 usec delay with 10 
MC Y-cut quartz crystals 3.84 cm? 
in area for which the total C. is 110 
uuf. The crystals are symmetrically 
loaded by Z, on both faces which has 
the effect of adding 6 db of loss for 
each crystal at midband in com- 
parison to the case of unsymmetrical 
loading which was previously con- 


T T T 
SCCEECEEEHy 
bet | 
60 7. ——— -—+ | + + + 
on i | jew=a.s mc} er, oe 
| 
of LMS | | Yl 
; | 
~ | it 
54 4 z | 
R=|75a N ol = 
s2 am 
2 $0 ts 
a | | | 
i. va 
b 46 BW=3.8|MC if © 
cas \\ ae! 
- R =|3904) | | 
eae , ee 
oo [lewszeluc| # | | 
= 
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| | | | 
34 —- _ —} . 
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32}-—+-—++ t | | 
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FREQUENCY, MC 


Fig. 8: Performance characteristics of 10 
MC shear wave delay line 254 cm long, 
3.84 cm’ in cross-section. C.— 110 pf 


sidered. The figures for bandwidtl 
at points 6 db down are 4.5 MC, 3.8 
MC, and 2.8 MC for terminations o 
75 ohms, 390 ohms, and 1000 ohms 
respectively. Principally because th« 
bond between the crystals and th: 
line is not ideal, the bandwidth i: 
less than the theoretical value fo: 
symmetrical loading. 

It is seen that low values of ter 
minating impedance yield wide 
bands at the expense of high inser- 
tion loss and that higher termina- 

(Continued on page 142) 
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Mew |952 HEATHKITS 


Aeathhet 
5” OSCILLOSCOPE KIT 


@ New “spot shape” control for spot adjustment — to give really sharp 
focusing. 

@ A total of ten tubes including CR tube and five miniatures. 

@ Cascaded vertical amplifiers followed by phase splitter and balanced 
push-pull deflection amplifiers. 

@ Greatly reduced retrace time 

@ Step attenuated — frequency compensated — cathode follower ver- 
tical input. 

@ Low impedance vertical gain control for minimum distortion. ‘ 

@ New mounting of phase splitter and deflection amplifier tubes near 

@ CR tube base. 

@ Greatly simplified wiring layout. 

@ Increased frequency response — useful to 5 MC. : 

@ Tremendous sensitivity .03 RMS per inch Vertical .6V RMS per inch Hor. | 

@ Dual control in- vernier sweep frequency circuit — smoother acting. 

@ Positive or negative peak internal synchronization. 

@ Multivibrator type Wide Range Sweep Generator. 


A brand new 1952 Heathkit Oscilloscope Kit with a multitude of out- 
standing features and really excellent performance. A scope you'll truly 
like and certainly want to own 

The kit is complete with all parts including all tubes, power trans- 
former, punched and formed chassis, etc. Detailed instruction manual 
makes assembly simple and clear — contains step-by-step instructions, 
pictorials, diagrams, schematic, circuit de- 


scription and uses of scope. A truly out- 
standing value. S$ 50 
MODEL 0-7 
SHIPPING WT. 24 LBS. 


AWeathhil” VACUUM TUBE 
VOLTMETER KIT 


@ New styling — formd case for beauty. 
@ New truly compact size — Cabinei 4a” deep x 4-1/14” wide 
x 73g” high. 
@ Quality Simpson 200 microamp meter. 
@ New ohms battery holding clamp and spring clip — assurance of 
good electrical contact. 
@ Highest quality precision resistors in multiplier circuit. 
a Colibrates on both AC and DC for maximum accuracy. 
@ Terrific coverage — Reads from Y2V to 1000V AC, Y2V to 1000V 
DC, and .1 to over 1 billion ohms resistance. 
@ Large, clearly marked meter scales indicate ohms, AC Volts, 
DC Volts, and DB — has zero set mark for FM alignment 
@ New styling presents attractive and professional appearance. 
The 1952 Model Heathkit Vacuum Tube Voltmeter! 
Newly designed cabinet combines style and beauty 
with compactness. Greatly reduced size to occupy a 
minimum of space on your work-bench. Covers a tre 
mendous range of measurements and is easy to use 
Uses only quality components including 1% precision 
resistors in multiplier circuit for greatest accuracy 
Simpson 200 microamp meter with easy to read scales 
for fast and sure readings 
All parts come right with kit, and complete 
instruction manual makes assembly a cinch. 


MODEL V-5 
SHIPPING WT. 5 LBS. 


bass 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER 


HEATH co AR 


fxPORT AGENT 


pq ROCKE INTERNATIONAL CORP The 
7 139 E 40m ST . 
: NEW YORK CITY (16) \ 
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@ Vacuum Power 
pera ecava 4 ALLIED. 
@ Vacuum & Gas. Rect. 
@ Ignitrons 

@ Cold-Cathode 

@ Phototubes 

© Oscillograph Tubes 
@ Camera Tubes 

@ Monoscopes 

@ Special Types 


Valuable guide to selection of 
proper RCA tube type replace- 
ments. Lists 1600 tube types. 
Write for FREE RCA Guide 


No. 37-046. 


 ALLIED-RCA® 


Electron Tubes for Industry 


Quick, Expe 


intains in stoc u 
ALLIED maintains In stock for q 


the world’s largest 
special-purpose t 
ize in supplying 

= ites ms — cast, governmental 
‘me, effort and money wi 

oo all your needs quickly 


complete, dependable electro 


See Your 1952 ALLIED Catalog = a 


Refer to you! 
all electronic sup 
tubes, test instrum 
audio amplifiers, 4 
available from ae 
eo He complete 212-page 


Interchangeability copy © 
Directory ALLIED Catalog. 


FREE! Send fer it new 


ALLIED RADIO 


833 W. Jackson Bivd., Dept. 1 


2 
rt Service on RCA Tubes 
ick shipment, 
distributor inventory of — 
ubes—of all types. We gp ons 
the needs of industrial, broa : 
and other users. To sav 
phone, wire or write to 
from the 
nic supply source. 


r ALLIED Catalog for 
plies—parts, 
1ents, tools, 
ccessories 

the world’s largest 


f 
for your FREE 


a . 


| Allied Radia 


ve 


8-C-2, Chicago 7, Wi. 


Everything in Electronics from ONE Source 


a 


REVOLUTIONARY 
OIL DIFFUSION 
PUMPS 


A completely new line of frac- 
tionating and miniature pumps, 
Ideal for tubes and other high 
vacuum applications. 


ON DISPLAY 
BOOTH #453 
IRE SHOW 
OPTICAL 
FILM ENGINEERING CO. 


2731 North Sixth St. 
Philadelphia 33, Pa. 


’ Measurements Corporation 
MODEL 79-B 


PULSE GENERATOR 


REPETITION RATE: 60 to 100,000 
pulses per second. 


PULSE WIDTH: Continuously variable 
from 0.5 to 40 microseconds. 


RISE TIME: Approx. 0.25 microseconds. 


OUTPUT VOLTAGE: 150 volts (peak) 
positive. 


POWER SUPPLY: 117 voits, 50/60 
cycles. 


MEASUREMENTS 
CORPORATION 


BOONTON o NEW JERSEY 


tions approaching the characteristic 
impedance of the delay line trans- 
mitting medium lead to progres- 
sively lower losses and narrower 
bands. 

The circuit designer must establish 
the relative importance of loss and 
bandwidth in any particular appli- 
cation. 

Fig. 9 is the characteristic for a de- 
lay line approximately 10 us in length 
with 20 MC X-cut quartz crys- 
tals operated at 60 MC, the third 
overtone. The bandwidth 6 db down 
is 18 MC which represents 30% of 
the midband frequency. In compar- 
ison, the data of Fig. 8, at approxi- 


LOSS TO FIRST REFLECTION, 08 


so 54 sé 62 66 La) 
FREQUENCY, MC 


Fig. 9: Performance characteristic of 
60 MC compressional wave delay line 


mately the same termination, is 40%. 
Theoretically the percentage band- 
width varies inversely with the 
overtone number and special tech- 
niques are required to achieve the 
bandwidth indicated in Fig. 9. 

The effect of the electromechanical 
coupling coefficient of the trans- 
ducer on loss and bandwidth is 
shown by data obtained using a 
barium titanate ceramic element with 
a coupling coefficient of approxi- 
mately 40%. It was found that mid- 
band losses of 10 to 20 db could be 
obtained with a bandwidth of 5 MC 
at points 6 db down. 

The essential performance of an 
acoustic delay line depends on the 
electromechanical properties of the 
transducer and the transmitting me- 
dium and on the Q of the termination 
tuned circuit. The midband loss, 
equation (6), is controlled by the 
mechanical impedance and the at- 
tenuation coefficient of the trans- 
mitting medium, the electromechan- 
ical coupling coefficient and thick- 
ness of the transducer, the cross- 
sectional area of the line and the 
termination resistance. The band- 
width, equations (7), (8), (9), (10), 
is controlled by the ratio of the 
mechanical impedance of the trans- 
ducer to that of the transmitting 
medium and by the Q of the termi- 

(Continued on page 144) 
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Eight ML-5682’s mounted 


The ML-5682 


A High-Power Coaxial Triode for 


Full-Power Operation to 88 mc/sec. 


The development and commercial production of the 
ML-5682, a new water- and air-cooled coaxial triode for 
very high power operation, is an important contribution 
to all phases of modern electronic development. It is of 
particular significance in the present effort to provide the 
highest possible power in international broadcast applica- 
tions. It finds wide application in high power AM, FM and 
TV broadcasting, in particle accelerators and in electronic 
heating. It is the key tube type in the highest power AM 
transmitters being built today.” 

The ML-5682 is an unusually compact, rugged, high- 
power electron tube ideal for all high-frequency applica- 
tions. It is an all-ring-seal triode capable of long-life 
operation at 9kVde plate voltage and 170 kW plate input 
at a frequency of 88 mc/s. Operation at 16 kVde plate 
voltage and 300 kW plate input is permissible up to 30 
mec/s. This tube is ideal for cavity operation and its low 
impedance makes it advantageous for broad-band service. 


*Includes State Department’s Voice of America Transmitters. 
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Outstanding design features include: 


High-conductivity, gold plated kovar 
glass-to-metal seals. 


Sturdy electrodes. 

Integral anode water jacket. 
Quick-change water coupling. 
High-conductivity, heavy-wall copper 


anode designed to dissipate in excess 
of 100 kw. 


Multi-strand thoriated-tungsten _fila- 
ment cathode completely balanced 
and stress free throughout tube life. 


Grid capable of unusually high heat 
dissipation contributing to maximum 
stability of tube performance and 
circuit operation. 


For full technical information on the ML-5682 
or other Machlett tube types write to Machlett 
Laboratories, Inc., Springdale, Connecticut, or con- 


tact vour nearest Gravbar or Westrex office. 


Machlett Industrial and Broadcast 
Tubes will be exhibited at the 1952 
1.R.E. Show — Booth 96-97 


makes the HEADLINES 
in Radio Communications 
with the NEW LINK 450 Mc 
Mobile Radio Equipment!! 


RESULTS PHENOMENAL! 
LINK 2-way radio on 450 Mc 
band ‘covers New York’s five 
boroughs 


With a high gain antenna atop a tower on the 
NY Daily News Building, successful coverage 
of the five boroughs in New York City 
attained with new LINK 450 Mc mobile radio 
yuipment LINK RADIO offers this latest 

t © C -approved equipment for regular land 
t nunication in the new ultra high 

} Other users in the country of 
LINK mobile unit include taxicab 
npames and others in the 

uvipment 


ree band 


LINK RADIO CORPORATION 
125 W. 17th ST., NEW YORK 11, N.Y. 


WRITE TO-DAY FOR DETAILS! 


Compilation of 
Analog Transducers 


The need for an easy-to-use reference 
of transducers for use with cathode-ray 
oscillographs has been filled by a com- 
pilation made by the Instrument Divi- 
sion of Allen B. Du Mont Laboratories, 
Inc., 1500 Main Ave., Clifton, N. J. The 
new compilation contains over 500 dif- 
ferent types of analog transducers. 

In order to employ the versatility and 
accuracy of the cathode-ray oscillo- 
graph in the investigation of non-elec- 
trical research, development and indus- 
try, it is necessary that the effect in 
question be converted into an equiva- 
lent electrical signal by means of an 
appropriate “transducer.” 

For each transducer, the following 
pertinent information is given as avail- 
able from the manufacturer: function; 
principle of operation; accessories re- 
quired; transfer characteristics; power 
required; amplitude range; sensitivity; 
ouptut characteristics; bandwidth; res- 
onant frequency; resolution or precision; 
linearity; weight; range; sturdiness; 
temperature limitations; mounted; size; 
remarks; and model designation. The 
complete compilation is available from 
the Instrument Division of Du Mont 
for 50 cents a copy. 


Ultrasonic Delay Lines 
(Continued from page 142) 


nation. Beam spreading, equation 
(5), is controlled by the wave length 
in the medium and the dimensions of 
the transmitting crystal. The delay 
time is a function of the acoustic 
velocity and the length of the line. 

The author is greatly indebted to 
Mr. H. J. McSkimin, who suggested 
the method for analysis of the 
equivalent circuit and contributed 
generously of his advice in the 
course of its development; to Mr. 
G. W. Willard, who provided the 
basic information on the diffraction 
of ultrasonic waves, and to Miss Lee 
Hilles who performed the calcu- 
lations. 
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VARIATIONS 
FOR 
STANDARD 


Per ee eee oe 


You can’t shake, pull or rotate a tube 
out of place when it’s secured by a 
Birtcher Tube Clamp. The tube is 
there to stay. Made of Stainless Steel, 
the Birtcher Tube Clamp is imper- 
vious to wear and weather. 

BIRTCHER TUBE CLAMPS can 
be used in the most confined spaces 
of any compact electronic device. 
Added stray capacity is kept at a 
minimum. Weight of tube clamp is 
negligible. 

Millions of Birtcher Tube Clamps 
are in use in all parts of the world. 
They're recommended for all types 
of tubes: glass or metal—chassis or 
sub-chassis mounted. 


THERE’S A BIRTCHER TUBE CLAMP 
FOR EVERY STANDARD AND 
MINIATURE TUBE! 


Write for samples, catalogue and price lists. 


THE BIRTCHER CORPORATION 
4371 Valley Bivd. 
Los Angeles 32, Calif. 
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1912 1952 


Forty Years — Sets the Pace... 


is the theme of the 1952 IRE National Convention and 


Radio Engineering Show, marking the progress of IRE’s 
first forty years’ service. 


— What this Annual Event Means — 


To the Member and Visitor: 


The Conference and Show provide a refresher 
course on the progress and pace of the science and 
engineering application of radio in television, broad- 
casting, electronics and defense. 


In no other way can one feel the pulse-beat of a 
great industry as easily, and learn as much as in the 
four days of this meeting. From theory in the tech- 
nical papers, to practice in engineering demonstra- 
tions of the exhibits, this is the modern, fast way to 
keep up-to-date. 


So convinced of this is our industry that last March 
5,082 different firms sent their engineers and execu- 
tives to this conference, 15,258 attended sessions of 
their choice. Of the 22,919 who registered, all but 4 
of 1% visited the exhibits. 7,924 were IRE Members. 
This means that nearly 30% of the total membership 
of this engineering society attended its annual na- 
tional convention. 


Skillfully grouped technical papers map the ad- 
vances in every field of radio, from guided missiles to 
television, and from communications to industrial 
electronics, This year, more than 200 papers will be 
presented, using five lecture halls—giving engineers 
an equivalent coverage of five conferences in one. 


The IRE National 
Convention and 
Radio Engineering 
Show 


Registration $3.00 he 


Radio Engineering Show 
Grane Central Palace New York City 1952 


To the Radio Industry: 


What is the significance to an industry when 277 
exhibitors meet in one place for four days to show 
their technical products to engineers? It means that 
IRE has produced through its meeting an economical- 
ly sound market-place, 


These exhibitors are the top 15% of the manu- 
facturers supplying the field, who produce 90% of 
the products engineers buy! Is it any wonder that the 
audience comes to such a concentration of equipment, 
component and instrument exhibits? Think of the 
time saved! 


Here is the record: 


1947—177 firms met 12,013 visitors 
1948—180 firms met 14,459 visitors 
1949—225 firms met 15,710 visitors 
1950—253 firms met 17,689 visitors 
1951—277 firms met 22,919 visitors 
(More than 300 firms in 1952) 


When the manufacturer’s engineer meets the buy- 
er’s engineer, problems are solved and sales are made. 
In a technical industry, only the engineer can “set 


the specs” and he is the man usually too busy to see 
a salesman. But at the Radio Engineering Show, he 
comes to see what’s new. 


Main Floor Exhibits—1951 


at the Waldorf- 
Astoria Hotel and 
Grand Central Palace 


Come and See 
/ 356 Exhibits 


New York City. 


The Institute of Radio Engineers 
1 East 79th St., New York 21, N. Y. 


March 3-6, 


RIPPLE at 
TOP LOAD 


LESS THAN 


Continuously 
Variable, 

0-28 Volts 

up to 15 Amperes 


Test, Service DC 
Equipment from AC Lines 
Faster...at Less Cost! 


NEW MODEL “NF” meets most re- 
quirements in a DC power supply... 
extremely low AC ripple or hum, at 
this output range... low price... 
dependability. One control gives you 
adjustable output voltage over its rated 
range. Exclusive ‘‘Electro’’ application 
of selenium rectifiers increases rectifier 
power rating and cost - per? 
ampere output. Top quality compo- 
nents and special design 

withstand high overloads. Net $1 95 


For Broadcast, Aviation and 
Laboratory Electronic Equipment, 


lowers 


Model “B' 6 Volts, 1-20 Amps. $49.80 
Model “‘BJ" 6 Volts, 1-12.5 Amps. $37.50 


Send for Details Today! 


lectro FR 


ELECTRONIC EQUIPMENT 


ELECTRO PRODUCTS LABORATORIES 
4501-Tf North Ravenswood Ave. 
Chicago 40, Ill. 


In Canada 


ATLAS RADIO CORP., LTD., TORONTO 
PRECISION INSTRUMENTS SINCE 1944 
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New Process Doubles 
Life of Dry Batteries 


Through research and _ industrial 
mobilization planning sponsored by the 
Army Signal Corps, the country is in a 
much stronger position in regard to the 
manufacture of essential dry batteries 
than it was during WW II. 

Manganese dioxide is the most impor- 
tant single constituent of a dry battery, 
from the standpoint of its life and 
capacity. The quality and availability 
of manganese dioxide are of vital im- 
portance to military communications. 
Almost all natural manganese dioxide of 
sufficient quality to use in military dry 
batteries has come from the African 
Gold Coast. However, the Signal Corps 
has found a way to convert low-grade, 
domestic manganese dioxide into a 
quality so high that it is almost twice 
as effective in dry batteries as the best 
natural material. 

This means: 1) Batteries of the future 
will last twice as long on the battle- 
field, where their use is of tremendous 
importance; 2) Even though the im- 
proved manganese dioxide is presently a 
little more costly than the natural, bat- 
tery requirements could ultimately be 
cut in half—with great resulting econo- 
mies; and, 3) With considerably fewer 
batteries being used, the logistical prob- 
lem—manufacture, purchase, storage 
and shipment to using troops—would 
likewise be reduced considerably. 


Manganese in U.S. 


On the basis of the abundant supplies 
of low-grade manganese ores within 
the U.S., it was decided to study meth- 
ods of improving the quality of low- 
grade domestic ores as replacements 
for the African Gold Coast battery- 
grade ore. A contract was placed with 
the research institute of a university, 
to investigate methods of improving the 
quality of domestic manganese dioxide. 
Another contract was awarded to a 
second university to investigate the 
physical properties of the oxides of 
manganese, in order to determine a 
ready means of identifying battery- 
grade ore. As a result of these studies, 
a pilot plant process was developed for 
the production of a high quality, bat- 
tery-grade, manganese dioxide. Bat- 
teries made from this product were 
capable of delivery about twice the 
amount delivered by existing military 
battery types. 


Production Line Basis 


The next step was to establish the 
process on a _ production line basis, 
whereby a high-quality, battery-grade 
manganese dioxide could be obtained 
by converting low-grade domestic ores. 
Production progress has been most sat- 
isfactory, with recent samples meeting 
initial specification requirements. The 
major phase—production of battery- 
grade manganese dioxide from domestic 
ores at a satisfactory production rate— 
has been accomplished. 


e 7 i] 
a * 


cLarkstan MAGNETIC PICKUP 


At last a quality variable reluctance, balanced 
armature magnetic pickup is available at low 
cost. The Clarkstan Model 204 features remov- 
able and replaceable stylus, weighs one-half- 
ounce and plays all popular makes of record 
changers having standard mounting holes 1/2” 
between centers. It is encased in a beautiful 
transparent case 11/2” overall length. It is 
velocity responsive (flat 2 db) from 50 cps 
to 12,000 cps, and delivers .030 volt from the 
average record. 

PRICE: 


#204 cartridge only with sapphire needle 
$5.40 net 
3#204D cartridge only with diamond needle 
$21.00 net 
See your Favorite Radio Parts Jobber or write 
Factory for Data Sheet #202M 


[LARKSTA \ ELECTRONICS DIVISION 7N 


11921 W. PICO BOULEVARD 
LOS ANGELES 64, CALIFORNIA 


EISLER 
Telovision Tube 


MACHINERY 


Machines for 
Manvfacturing 
Incandescent 
Lomps, Radio 
and Electronic 
Tubes 


RESISTANCE 
WELDERS 


From 5” to huge 24” 


. 
ee — Television Tube 


EISLER’S Electronic Equip- 
ment is especially De- 
signed and Built to your 
exact requirenients. 


EISLER TRANSFORMERS 
STANDARD ® SPECIAL 
* 


Sizes From % to 500 KVA 


WE INVITE YOUR INQUIRIES 


EISLER ENGINEERING (0., inc. 


770 S< 13th St. Newa:! NJ J 
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~ Seletron can furnish 
hermetically sealed 
~, " selenium rectifiers 


ROE 


to your order. . . 


OF COURSE, this type of rectifier is usually for military 
and naval installations . . . and the occasional uses where 
the extra cost of sealing is justified by the extra results 


achieved. 


For some time now we've produced oil filled, her- 
metically sealed rectifiers on order in a variety of ratings 

. . So if you have an application in mind that calls for 
the utmost in protection against atmospheric conditions 
or unusual shock, send us your specifications. We'll gladly 
supply engineering data and quotations. 


Neletron 


SELENIUM RECTIFIERS 


Regular SELETRON seleni- 
um rectifiers are the choice 
of an ever increasing number 
of manufacturers in diversi- 
fied fields because they are so 
thoroughly dependable under 
all types of grueling condi- 
tions. They’re available in the 
miniature sizes for radio, TV 
and other electronic circuits, 
all the way up to heavy duty 
power stacks used in indus- 
trial applications. Write us 
today for Bulletin No. 104-T-2. 


A FEW EXAMPLES OF 
RATINGS SELETRON HAS 
ALREADY SEALED IN OIL 


Cutaway view of typical internal 
mounting arrangement of a multiple 
Stack, hermetically sealed rectifier 
assembly. 


AC INPUT DC OUTPUT CURRENT 


0.9 amps 
0.25 amps 
0.3 amps 


SELETRON DIVISION 


RADIO RECEPTOR COMPANY, Inc. 


RP Since 1822 in Radio and Electronics 
SALES DEPARTMENT: 251 WEST 1STH STREET + NEW YORK 11, N.Y. 


FACTORY: 84 NORTH STH STREET ¢ BROOKLYN 11, N.Y. 


LITTELF 


LITTELFUSE 


USE, INC. 4757 RA 


VENSW 
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——~aa, 


Approved SILICONE BUSHING capa- 
citor, oil impregnated, hermetically 
sealed. Featuring SILICONE BUSH- 
INGS for peak performance at high 
temperature operation. 


Mogiaet smi¢onz BUSHING ‘REC. 
TANGULAR TYPE capacitor, oil im- 

pregnated, hermatically sealed and 
tested at twice rated voltage to meet 
all spec’s, 


“all 
CHICAGO e 


CONDENSER 
CORPORATION 
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Fundamentals of 
Radio Communications 


By Abraham Sheingold. Published 1951 by 
D. Van Nostrand Co., Inc., 250 Fourth Ave., 
New York 3, N.Y. 442 pages. Price $5.25. 


This book, written at an intermediate 
level, presents in comprehensive form 
the principles and techniques employed 
in modern radio-communication sys- 
tems. The text material has been se- 
lected with a view towards familiariz- 
ing the reader with the important char- 
acteristics of the basic components and 
circuits used in radio equipment, and 
with the operational features of such 
radio systems as AM and FM sound 
communication, television, facsimile, 
multiplex systems, radar and _ loran. 
The last four chapters of the book are 
of especial interest in presenting dis- 
cussions on basic pulse circuits; UHF 
techniques, including waveguides, cav- 
ity resonators, magnetrons and travel- 
ing wave tubes; image transmission 
systems, in facsimile, in television; spe- 
cial communication techniques, includ- 
ing frequency and time division multi- 
plexing; radar and radio navigation 
systems.—BFO 


Principles of Radio (6th Ed.) 


By Keith Henney and Glenn A. Richardson. Pub- 
lished 1952 by John Wiley and Sons, Inc., 440 
Fourth Ave., New York 16, N.Y. 655 pages. 
Price $5.50. 


Composed of 24 chapters, this refer- 
ence book comprehensively covers the 
fundamental aspects of the radio field. 
One notable and helpful feature is the 
extensive series of detailed numerical 
problems, commonly encountered in 
practice, which have been worked out as 
examples. Keeping abreast of technol- 
ogical trends which have become mani- 
fest in the seven years since the fifth 
edition was published, the completely 
revised book contains material on tran- 
sistors, color TV, and high speed shaping 
circuits, as well as introductory informa- 
tion in Chapters 1-9 covering basic cir- 
cuit elements. 

Chapters 10-17 include a lucid de- 
scription of vacuum tubes, amplifiers, 
oscillators and AM. The topical scope of 
Chapters 18-21 encompasses transmis- 
sion lines, antennas, FM, UHF and meas- 
uring instruments. More advanced 
material is included in Chapters 22-24 
on transients, TV and radar.—AJF 


Theory of Electromagnetic Waves 


Collected papers from The Symposium on Elec- 
tromagnetic Waves (June 1950), jointly 
sponsored by the Geophysical Research Divi- 
sion of the Air Force Cambridge Research 
Laboratories and New York University. Pub- 
lished 1951 by Interscience Publishers, Inc., 
250 Fifth Ave., New York 1, N.Y. 393 pages. 
Price $6.50. 


The compiled articles presented here 
represent a valuable contribution to 
the physical and mathematical ap- 
proach to the study of electromagnetics. 
The scientist interested in the theoreti- 
cal or analytical aspects of electro- 

(Continued on page 150) 


MOVE FROM IDEA 
TO EQUIPMENT FAST 


Don't let the component building blocks of 
new or prototype equipment sap your vital 
engineering, tooling and manufacturing time. 
Get the skeleton (chassis), nerve system (ca- 
bles and connectors), and senses (indicating 
components) for building your next piece of 
new equipment to the best standards of mod- 
ern design from Alden— 


ALDEN BASIC CHASSIS 


1 Circuits organize eas- 


2 
po] ere on ee Pee ily with standard 
1 | fit {{f) stock components for 


= rapid, easy sub-as- 
sembly. 


Service and debug- 
ging time cut to 30 
second changeovers. 


From 17 stock com- 
ponents make 117 
plug-in package vari- 
ations. 


CONNECTORS AND CABLES 


that are designed as units with connectors 
that use the exclusive Alden top-connected 
contracts—Leads and contacts are fully insu- 
lated in the minimum of space—with mini- 
mum of critical material—or even molded 
into connectors that bond wire and connec- 
tor insulation into homogeneous unit—so 
cables and interconnecting devices can be 
quickly checked, replaced or serviced in the 
field. 


INDICATING COMPONENTS 


Tiny indicating lights 
with brilliant bulbs 
that can be changed 
from front of panel. 


Indicating fuseholders 
that instantly spot 
blown fuses — yet 
smaller than standard. 


Tiny test points with 
6,600 volt breakdown. 


See us March 3-6 The IRE Show 
2nd Floor - Booth N-3 


Look for the theme, ‘“‘From Idea to 
Equipment Fast’’—or write for the 
New Alden Manual “Component 
Ideas—Techniques—Designs” 


Alden Products Company 


123 North Main St., Brockton 64, Mass. 
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ARE YOU IN A“DEAD END” JOB with no 
chance to move forward? 

Would you like work that challenges 
your creative thinking and skills? 

Is your present position limiting your 
opportunity for the complete expression 
of your talents in electronics? 

Do you and your family worry about 
your career, or where you live now, or 
about security and your future? 


Awards 


How RCA Serves the Government, 
Science and Industry 


Opportunities for Progressive 
Growth and Advancement 


RCA Tubes .. . Pace Setters for 
Our Electronized Civilization 


2OSITIONS OPEN IN THE FOLLOWING FIELDS: 


Television Development 
Electron Tube Development 
Transformer and Coil Design 


Communications 


Computer Development and Design 


Navigational Aids 
Technical Sales 


Electronic Equipment Field Service 
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who are concerned 
with the future of their careers 


2 
& 
» 
@ Radar—Missile Guidance 
* 
eS 
2s 
e 


If the answer is “yes” to one or more 
of these questions—then you should send 
for a free copy of RCA’s new booklet 
CHALLENGE AND OPPORTUNITY, The 
Role of the Engineer in RCA. 

This 36-page, illustrated booklet, just 
off the press, will show you the splendid 
opportunities offered by RCA to put your 
career on the upswing. See how, as part 
of the RCA team, daily contact with the 


. . Special Recognition 
Retirement Plan . 
Protection Program 


. Insurance 


best minds in various fields of electronics, 
and with world-renowned specialists will 
stimulate your creative thinking. 

For graduate engineers who can see 
the challenge of the future, RCA offers 
opportunities for achievement and ad- 
vancement that are legion. Send for a 
copy of CHALLENGE AND OPPORTU- 
NITY, The Role of the Engineer in RCA. 
It is yours free for the asking. 


\ 


Facilities to Support Fully 
Every Requirement 


To Qualified Engineers: 


If you qualify for any of the positions 
listed below, write us for a personal 
interview—include a complete ré- 
sumé of your education and experi- 
ence. Write to address in coupon. 


RADIO CORPORATION of AMERICA 
MAIL COUPON NOW! 


Name 


Pe eee ee eee SS SS SSS SS SSS ee ee 


MR. ROBERT E. McQUISTON, Manager 
Specialized Employment Division, Dept. 119C 
Radio Corporation of America 

30 Rockefeller Plaza, New York 20, N. Y. 


Without obligation on my part, please send me 
a free copy of CHALLENGE AND OPPORTUNITY. 


Address 


State 


City 


List degree or degrees 


ne 


a 


magnetic waves, their propagation, 
shapes, spectra and fields, will find the 
work of its 23 authors singularly in- 
formative. Mention of some representa- 
tive titles included in this work will 
indicate the scope it encompasses: On 
Systems of Linear Equations in the 
Theory of Guided Waves; On the 
Diffraction Theory of Gaussian Optics; 
Vector Waves Functions; The Theory 
of Magneto Ionic Triple Splitting; and 
Propagation in a Non-homogeneous At- 
mosphere.—AJF 


The Electronic Musical 
Instrument Manual 
By Alan Douglas. First published 1949 by Pit- 
man Publishing Corp., 2 W. 45 St., New York, 
V.Y. 143 pages. Price $3.50. 
Encompassing the area where the 
boundaries of art and science blend, 
this sharply concise handbook should 
prove a valuable asset to any electrical 
engineer interested in the theory and 
design of electronic musical instruments. 
Well written and amply illustrated, this 
work gently leads the reader from the 
fundamentals of sound, music and noise, 
through the practical aspects of oscil- 
lators, amplifiers, tone controls, and 
loudspeaking equipment. More complex 
circuitry and performance is shown in 
the chapter on representative commer- 
cial instruments. The informational 
journey ends with a brief observation 
of experimental methods of simulating 


musical tones. Neophyte and old hand 
will find this manual serving both as a 
basic text and reference.—AJF 


BOOKS RECEIVED 


High Frequency 
Transmission Lines 


By Willis Jackson. Published 1951 by John Wiley 
and Sons Inc., 440 Fourth Ave., New York, 
N.Y. This is another in very useful and inform- 
ative series of monographs put out by Methuen 
and Col., Ltd., London, England. It was first 
published in 1945 and has been republished 
three times since then. Some very concise and 
useful information concerning the operation of 
high frequency transmission lines and their 
propagation characteristics has been included 
and all engineers engaged in work on lines 
should find this useful. 


Broadcast Operator’s Handbook 


By Harold E. Ennes, Published 1951 by John F. 
Rider Publisher Inc., 480 Canal St., New York 
13, N. Y. Pages 440. Price $5.40. This is the 
latest in the series of handbooks brought out 
by Mr. Ennes, the first was published in 1947. 
The book details all. the regular and emer- 
gency methods of operation in AM and FM 
radio stations. A complete bibliography is also 
included. This book should be of value to 


all broadcast engineers. 


FCC’s 17th Annual Report 


The seventeenth annual report of the 
Federal Communication Commission to 
the Congress of the United States has 
just been published in book form meas- 
uring 6 x 9 in. and comprising 180 pages. 
The period covered is for the Fiscal year 
ending June 30, 1951. Price is $0.40 and 
copies are available through the Supt. 
of Documents, Washington, D. C. 


Bell to Try Aluminum 
Wire if NPA Permits 


An appeal has been made by the Bell 
System to the National Production Au- 
thority for an allotment of aluminum 
during the first quarter of 1952. If the 
NPA permits, the metal will be used in 
test installations of aluminum wire. 
Ability to produce aluminum wire cable 
in quantities large enough to make a 
substantial response to the demand for 
telephone service will depend, however, 
on future availability of increased 
quantities of aluminum, as well as steel, 
polyethylene and other materials used 
in its manufacture. 


James Knights Changes 
Corporate Structure 


The James Knights Co., Sandwich, II1., 
has announced the reforming of their 
corporate structure concurrent with 
their purchase of the Frequency Mod- 
ulator Monitor Div. of Doolittle Radio, 
Inc. Under the new organizational setup, 
manufacturing will be grouped under 
three main divisions. 

The Crystal Division will develop and 
manufacture all types of crystals; the 
Manufactured Products Division will 
produce plumbing equipment, benders 
and lapping machines; and the Electron- 
ics Products Division will make “JK” 
FM monitors and frequency standards. 


eee Y 
_CRESTRA 


FOR MILITARY APPLICATION || 
Crest has the facilities ... 


CREST HAS THE KNOW - HOW... 


AND 


COUPLINGS 


LIGHT DUTY 
FLEXIB 


@ AUTOMOTIVE 
@ ELECTRONIC 


When building or supply- 
ing for the military it is essential to choose 
only the best equipment. Once again, 
Crest is serving with top quality hermeti- 
cally sealed power, plate, filament, audio, 
pulse transformers and reactors. 

Crest has complete engi- 
neering facilities and a well-equipped 
modern labor- 
atory to accu- 
rately custom- 
design equip- 
ment to your 
specific re- 
quirements. 


Op 


WRITE FOR YOUR FREE CRESTRAN CATALOG 


( RE \ T TRANSFORMER CORP. 


1834 W. North Ave., Chicago 22, Illinois 


@ AERONAUTICAL 
@ INDUSTRIAL 


a. 
KUPFRIAN Light Duty Coupling (type C8-82) With Pane! Bushing 


SIMPLIFY YOUR MOTION TRANSMISSION PROBLEMS 
ELIMINATE GEARING AND UNIVERSAL JOINTS 
SIMPLIFY CONTROL PANEL LAYOUTS 
ALLOW GREATER FREEDOM IN PLACEMENT OF PARTS 
OVERCOME MISALIGNMENT AND LIBERALIZE ASSEMBLY TOLERANCES 


USE ASSEMBLIES PREPARED FROM LOW-COST STANDARD COMPONENTS 


MANUFACTURING CO. 


BINGHAMTON, N.Y 
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TOP PERFORMANCE 


The Workshop was the first manufacturer to bring out a complete line of 
parabolic antennas for all microwave frequencies. Having specialized in this 
field for several years, we can supply equipment from our standard line to meet 
the majority of installations. However, for special requirements, we are equipped 
to design and supply reflectors in a wide range of sizes and focal lengths. 


Model 940 


Frequency Range 920 to 960 Mcs. 


Input Impedance 52 ohms nominal 
VSRW 1.20 to 1 over the band 
Power Rating 1 kw. continuous 
Polarization Either vertical or hori zontal available at time of installation. 
Reflector Size 4’ 6’ 8’ 10 


Gain (db, approx., 


ever isotropic radiator ) 9 23 26 28 
Half Power Angles (H plane) 17.75 11.75 8.6 6.9 
(E plane) 19.75 12.9 9.6 7.8 
Side Lobes 17 db down or better 
Pressurized Feed can be pressurized to 10 Ibs. p.s.i. 
Input Connection Weatherproof type “N"’ fitting; special fittings are available for RG-8 U, RG-17,U or 7/8"' copper line. 
Specify when ordering. 
De-icing Available for all models. Capacities range from 400 to 4000 watts. 
FREE SLIDE RULE OTHER STANDARD MODELS 
. 4 : FREQUENCY GAIN* HALF POWER ANGLE 
PARABOLIC ANTENNA COMPUTER tihiiie. gaen = 6 we 
a RUE aye : 2000 1700-2300 27.0-34.5 10.28-3.65 9.2 -3.25 
, 7000 5925-7425 36.0-43.0-3.24-1.36 = -2.86-1.21 


*Gain and Half Power Angles are dependent on size and 


frequency of parabolas, — 4, 6, 8 or 10 foot diameter 


Write for Parabolic Antenna Catalog 


This pocket size slide rule quickly 


computes diameter, wavelength, The WORK SHOP ASSOCIATES 


angle and gain for parabolic antennas. 
Reverse side carries FCC DIVISION OF THE GABRIEL COMPANY 


frequency allocations 


Specialists in High-Frequency Antennas 
conversion tables and other data. Special § q - : 


Write for your copy. 135 Crescent Road, Needham Heights 94, Massachusetts 
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Parabolic Antennas for 940 mcs. 
and every other Microwave Frequency 


SPLIT CHANNEL OPERATION 


(Continued from page 66) 


If the midway point between just 
perceptible interference and barely 
readable signal is taken arbitrarily 
as the point of maximum tolerable 
interference, then it is apparent that 
this point moved from .35 mi. for 
good adjacent channel receivers 
such as C and D, in 60 kc channels, 

» .5 mi. for narrow band receivers 
such as A and B, on 30 kc channels, 
while for 20 kc channels with the 
latter receivers it moves out to 3.0 
mi. 

It should be remembered that as 
the distance from the interfering 
station is increased, the desired sig- 
nal increases while the interfering 
signal decreases so that at the 3.0 
mi. point the desired signal at the 
receiver input is about 3 uv and the 
interfering signal about 20 db 
higher. 

The effect of departure from nom- 
inal spacing is very greatly in- 
creased as the channel spacing is re- 
duced. There is no appreciable dif- 
ference between operation on 60 Kc 
and 50 kc spacing, but for 25 kc 
spacing the point of maximum toler- 
able interference moves from .5 mi. 
to .9 mi. as compared to 30 kc, while 
for 15 Kc spacing it moves from 3.0 


FOR LONG LIFE IN 
LOW AMPERAGE CIRCUITS 
THE SERIES 4000 S.P.S.T. 


BUTTON SWITCH IS IDEAL. 


CONSERVATIVELY RATED AT 
"2 AMP., 115V. A.C., 
NON-INDUCTIVE. 


AT 10 AMPS., 


hill Catalog 


mere hill 


4542 West Madison Street Chicago 24, 


152 


MOMENTARY CONTACT PUSH- 


AVAILABLE EITHER NORMALLY 
OPEN OR NORMALLY CLOSED. 


THE SERIES 2000 SNAP 
ACTION SWITCH IS FOR 
HIGHER AMPERAGE CIRCUITS. 
OR FOR TEST APPARATUS 
WHERE AN AUDIBLE “‘CLICK"’ IS 
DESIRED AT THE EXACT MO- 
MENT OF OPERATION. RATED 
115V. A.C., 
NON-INDUCTIVE. THE CON- 
TACT ARRANGEMENTS 
ARE THE SAME AS 
THE SERIES 4000. 


GET DETAILS— 
Write for the Gray- 


mi. to 4.15 mi. compared to 20 kc 
spacing. 

This points out the need for im- 
proved methods of setting the sta- 
tions on frequency and on very 
great frequency stability of equip- 
ment for split channel operation. 
Even if the frequency setting was 
maintained with 1 kc for both sta- 
tions and the frequency stability of 
all equipment was +1 kc (.00065%) 
over the extreme temperature range 
to be encountered, there would still 
be a very considerable impairment 
of adjacent channel performance 
even on 30 Kc channels if these tol- 
erances happened to add together 
to reduce the spacing to 26 KC. 

The importance of the degree of 
accuracy in setting the station on ex- 
act nominal frequency for split 
channel operation is highlighted by 
the problem encountered in setting 
up the field test. At first, the stations 
were set on frequency for 15, 20, 
25, and 30 kc spacings using high 
quality commercial frequency me- 
ters and FM monitors. The results of 
the field tests then were completely 
inconsistent. The spacing of the sta- 
tions was checked by setting a sta- 
tion receiver on the desired fre- 


SERIES 
4000 


Illinois 


JONES 


: SHIELDED TYPE 


_ | PLUGS & SOCKETS 


LOW LOSS PLUGS AND 
FREQUENCY CONNECTIONS 


For 


out, 
gram above. 


1 
Ad 


ferrule Oy ond Be entrance, 
Knurled nut securely fastens 
unit together. Plugs have cer- 
amic insulation; sockets bake- 
lite. 
specifications. 

202 Series Phosphor bronze 
knife-switch type socket con- 
tacts engage both sides of Bm 


flat 


contact area. Plugs and 
sockets have molded 
bakelite insulation, 


F 


engineering data ask 


for 


JONES MEANS PROVEN QUALITY 


quency and tuning in the low i-f 
with an accurately calibrated, very 
low frequency receiver loosely 
coupled to it. The desired signal was 
then switched off and the interfer- 
ing signal put on and the shift in 
the low i-f measured. 

This measured the frequency 
separation very accurately and the 
inconsistencies previously experi- 
enced were found to be due to the 
fact that we had not been able to 
set the stations closer than +2 kc 
using the commercial measuring 
equipment. While monitoring the i-f 
provided a very satisfactory method 
of setting station frequencies for the 
field tests, it is practical for gen- 
eral use. To set up stations on 20 or 
30 Kc channel spacings will require 
commercial measuring equipment of 
moderate cost with greater accu- 
racy than those currently used for 
the average mobile communication 
system. 


Millivac Instrument 
Moves to Larger Quarters 


Millivac Instrument Company, pre- 
cision measuring equipment manufac- 
turers, have moved to quarters three 
times larger than their old quarters. 
Their new address is 444 Second Street, 
Schenectady, N. Y. 


! Jena ASS SLEEVE = 


he >T TINNED 


 , 
nUMEC nae 
8 C isos. Bur. 
| : oh / WISHED CADMIUM 
A i RASS PLUG BODY = 
{} N PLATE 10 20 MSI 


— STEATITE = 

u en WEAR tee 

~. 
we 14° DIA STD BRASS 
io lHea 


lkVER PLATE 


SUPPLIED IN 4&8 2 CONTACT TYPES 


SOCKETS FOR HIGH 


quality construction thru- 
and fine finish, see dia- 


ol oar — with 
, -290", 1 ¥", or V2" 


Assembly meets Navy 


plug contacts—double § 


or full details and 


Jones Catalog No. 18. 


$-202-8 


Howarp B. Jones Division 


CINCH MANUFACTURING 
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It’s a recognized principle that the smaller, more 
compact the pulse transformer, the more acceptable 
will be the shape of the output wave. That’s where 
Westinghouse transformer engineering can offer great- 
er advantages to the designer of electronic circuits. 

In pulse transformers like the one above, for exam- 
ple, Westinghouse is able to produce a smaller, lighter, 
better performing transformer by using a two-piece 
HIPERSIL® type C core wound from one mil thick 
material. Insulation applied depends upon actual 
requirements... for instance, Fosterite® insulation 
On open-type transformers for adverse atmospheric 
conditions; silicone oil for high-temperature applica- 
tions. But with an initial advantage on core size, and 
corresponding reduction in coils, the compactness of 
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To tailor a wave more accurately... 


Westinghouse Pulse Transformers assures better wave 
shape, plus saving in both size and weight. 

If size, weight, performance or quantity production 
have any bearing on your transformer problem call 
your Westinghouse representative. For many applica- 
tions, standardized designs are available at substantial 
savings. Westinghouse Electric Corporation, Specialty 
Transformer Department, Sharon, Pa. 


J-70611 


‘TRANSFORMERS 


NEW 16mm OPTICAL-MAGNETIC RECORDER PROJECTOR 


Executive adding a new sound track to new magnetic-stripe 16mm single sprocket hole film as it is 
projected by Bell & Howell’s new model 202 opticai-magnetic Recording Projector. With a different , 
sound track for each audience, the film may be used to train new employees and foremen, teach Labs; Parker S. Gates, Gates Radio; 


salesmen how a company’s product is made, and show customers the fine materials and precision 
workmanship which goes into it. With the new Recording Projector and Bell & Howell's “‘70" camera, 


Transmitter Production 
Problems 


Limiting factors in transmitter pro- 
duction—not only TV, but AM & FM 
and all other types—are delays in de- 
livery of components and lack of en- 
gineering and technical personnel. That 
was consensus of 9 transmitter makers 
who recently met with NPA. Allotments 
of controlled materials haven’t held up 
manufacture of transmitters and related 
military projects as much as shortage of 
components, they said. Unanimously, 
the manufacturers agreed scarcest item 
is Mu-metal, high nickel content alloy 
used as shielding. Hardest-to-get com- 
ponents include relays, nickel-bearing 
transformer laminations, small electric 
motors, mica and gas capacitors, crys- 
tals, meters, coils and special tubes 
for military work. Manufacturers agreed 
most serious manpower headaches re- 
sulted from shortage of senior engi- 
neers, layout draftsmen, technicians 
(testers or troubleshooters), wiremen, 
toolmakers, machinists. J. Bernard 
Joseph of NPA Electronics Div. pre- 
sided at meeting attended by: 

R. H. Hollister, Collins Radio; Lester 
H. Carr, Continental Electronics, Wash- 
ington, D. C.; C. E. Williams, DuMont; 
E. Labin, Federal Telecommunications 


Frank P. Barnes, GE; T. A. Emith, RCA; 
William Zillger, Standard Electronic 


small manufacturers can make ten-minute sound films for an out-of-pocket cost of about $200. Co., Newark; C. W. Miller, Westing- 


WE OFTEN DO THIS- 


to deliver Synthane 
Plastics on time 


On-time delivery of Synthane lami- 
nated plastics parts and materials is 
one of our prime principles of service. 
Sometimes we almost have to stand 
on our heads to make it, but we do 
usually deliver the goods for our cus- 
tomers when wanted. If you are not 
now a customer and need materials 
or fabricated parts with an unusual 
, combination of valuable properties, 
find out about Synthane. Mail the cou- 
pon today for complete information. 


SYNTHANE CORPORATION 


Manufacturers of 12 River Road, Oaks, Pa. 


laminated plastics 


SHEETS 

RODS + TUBES 
MOLDED-LAMINATED 
MOLDED-MACERATED 
FABRICATED PARTS 


' 
| Gentlemen: 

| I'd like to know more about Synthane laminated 
| plastics. Please send your catalog to: 

| Name 

| 


Addreé s&s 


City ea Zone State 


154 


house. 


Brand New 


@ non-ferrous zinc alloy @ rustproof 
and corrosion-resistant @ die cast @ (not 
headed!) to closer tolerances with more uni- 
form heads for greater riveting efficiency @ 
recommended where shear and tensile strength 
i of steel is not required @ in all commercial 
up to 5/16 length. finishes at substantial savings @ vuseable un- 
Specials to order finished for greater economies. 


Write TODAY for bulletin, samples, prices. @ 


GRIES REPRODUCER CORP. 


124 Willow Ave., New York 54 @ Phone MOtt Haven 5-7400 


PROMPT DELIVERY 
on standard sizes: 
1/16” 109/64” dia.; 
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Just slip over tube’s neck  —— 
and tighten clamp... 7 


ENTIRE WEIGHT ONLY 5 OUNCES 
Cannot damage neck of tube. Contains 
ALNICO P.M. weighing only 1% ounces. 


~ 
~ 
{ \ 
a \ 
" 
: 
: ices — ' 
of previous focusing dev 
ic FOCUS TUBE. \ 
MAGNET \ 
See it at Booth 321 
IRE SHOW 
Hi 2-second installation. No brackets, no special March 3-6 
mounting contrivances required. No costly tooling 
for mounting devices. Merely slip over neck and REPRESENTATIVES 
tighten clamp. It’s the easiest, most accurate way os 
to focus a TV tube. 60 E. 42nd St., New York 17, N. Y. 
Hi Built-in picture positioning device. porn ha ce aaa mee 
HE Only 2 turns of adjusting screw covers entire focus Ralph Haffey 
range. 2417 Kenwood Ave., Fort Wayne 3, Ind. 
4 on interference gaat’ or mechanically with penn raat Meg eens 
other components. 
Write or phone today for further information on the new 
Heppner TV P.M. Focusing Device. 
MANUFACTURING COMPANY 
| © 2 b Ni ra a ROUND LAKE, ILLINOIS 
PHONE: ROUND LAKE 6-216! 
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REMOVABLE BEZEL AND SAFETY GLASS ASSEMBLY 


Bose Heads Radio Club 


John H. Bose, an engineer associated 
with Edwin H. Armstrong, has been 
elected president of the Radio Club of 
America for 1952. Other officers elected 
are: vice-president, Ralph R. Batcher, 
engineer for the Radio-Television 
Manufacturers Association; correspond- 
ing secretary, Frank H. Shepard, Jr., 
president of Shepard Laboratories; re- 
cording secretary, Frank A. Gunther, 
vice-president of Radio Engineering 
Laboratories, Inc.; treasurer, Joseph 
Stantley, president of the Continental 
Sales Company. In addition, the follow- 
ing were elected directors: Ernest V. 
Amy, Edwin H. Armstrong, George E. 
Burghard, Alan Hazeltine, Harry W. 
Houck, Jerry Minter, and Harry Saden- 
water. 


Coast Show at Long 
Beach, Cal., Aug. 27-29 


This year the West Coast Electronic 
Show and Convention, conducted under 
the auspices of the West Coast Elec- 
tronic Manufacturers’ Association and 
western sections of the Institute of Ra- 
dio Engineers, will be held in the 
Municipal Auditorium at Long Beach, 


A. Eisencramer (L), staff engineer and R. T. Capodanno (R), Director of En- Calif., (in the Los Angeles area) August 
gineering, Emerson Radio and Phonograph Corp., view new removable bezel 27, 28 and 29. 

and safety glass assembly developed by former. Unit enables owner to clean Members of the controlling board of 
any dust accumulation on picture tube face or behind safety glass. No directors are: Chairman, R. G. Leitner 
tools are required, and no chassis parts are exposed when glass is removed. (WCEMA), Packard-Bell Co.; Vice- 


LANDING LIGHTS 
OR 
TRAFFIC LIGHTS 


< BY GUARDIAN GUIDE THE WAY! 


Aircraft landing lights, radar and communications systems 
usually employ Guardian Relays for split-second response, 
unfailing operation and a minimum of maintenance. On the 
ground, Guardian Relays guide motor car and 
rail traffic with a speed and accuracy far be- 
yond the limitations of human eyes and hands. 
Guardian Relays are available with either open 
type or HERMETICALLY SEALED con- 
struction to withstand dust, gun blast heat, 
fog, fungi, salt air, stratosphere cold, even con- 
cussion and bursting shells. From simple cir- 
cuits to the complexities of Time Delay — 
Timing—Counting—Multiple Credit—Add and 
Subtract or Sequence operations — Guardian Series 345 
can solve your control problem ... FAST! D.C. Relay 


GUARDIAN (ELECTRIC 


1607C W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE Lime OF RELAYS SERVING AMERICAN InBUSTAY 
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(Continued on page 159) 


7 at the 

LOO KNEW 
PRECISIO 

COIL BOBBINS 


Flanges are permanently locked in 
place on a plastic-coated core. 
And we can give you flanges with 
leads, holes, slots, or plain . 
all types can be furnished flat, 
recessed or embossed to fit any 
mounting. Floating washers for lead 
insulation can be provided. 


New Precision Bobbins offer more 
winding space, greater strength and 
moisture resistance, better insulation 


and heat dissipation . . . are made SEND FOR 
any size, any shape—round, square, SAMPLES! 
rectangular—of the finest dielectric Let us make up a 
kraft, fish paper, cellulose acetate, or free sample for you. 


Write today for com- 


combinations. plete information. 


PRECISION PAPER TUBE CO. 


2057 W. Charleston St. Chicago 47, Ill. 
PLANT #2: 79 Chapel St., Hartford, Conn. 
Also Mfrs. of dielectric paper tubes. 
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Wheat kind of men are the 2500 scientists and engineers of 


Bell Telephone Laboratories? 


They are men of many types, yet they work well together, for 
all have good minds as a foundation, years of study in the funda- 
mentals of their science and in the methods of research and design. 
Vital, too, is their teamwork — for without the co-operation of many 
individuals the products of research and development could never 


be perfected. 


Above all else these men have “the spirit to adventure, the 
wit to question, and the wisdom to accept and use.” 


Such men can develop the world’s finest telephone systems — 
and have done so. 


Perhaps there is a place among them for you. Write the Employ- 
ment Director, Bell Telephone Laboratories. New York 14. 


BELL TELEPHONE LABORATORIES 


© EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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ELECTRONIC ENGINEERS 


AT DU MONT TELEVISION 


Senior. Intermediate. and Junior 


for Interesting Career Opportunities in 


Design, Development, and Research 


Ultra-High Frequency work, Radar systems. 
transmitting equipment, electronic instru- 
ments, and Cathode-ray tubes. Openings also 
for men experienced in pulsing, sweep, syne, 
multi-vibrator, Video Circuits, RF circuits, 
and IF systems. 


DU MONT 


Pioneer in Television and Electronics 


offers to qualified men high starting salaries. 
defense and peace-time job permanency. 
excellent advancement possibilities, regular 
merit reviews, and interesting work assign- 


ments. 


Moving costs may be assumed by the Com- 
pany for successful applicants. If possible. 
interviews will be arranged in your city. 


Send complete information to 


ALLEN B. DU MONT LABORATORIES, INC. 


Mr. George Kaye, Dept. T-3 
35 Market Street 
Kast Paterson, New Jersey 


WANTED 
Engineers and 
4 Scientists 


Unusual opportunities for out- 
standing and experienced men. 

These top positions involve prelim 
inary and production design in ad 
vanced military aircraft and special 
weapons, including guided missiles, 


IMMEDIATE POSITIONS INCLUDE: 


Electronic project engineers 
Electronic instrumentation engineers 
Radar engineers 
Flight test engineers 
Stress engineers 
Aero- and thermodynamicists 
Servo-mechanists 
Power-plant installation designers 
Structural designers 
Electro-mechanical designers 
Electrical installation designers 
Weight-control engineers 

Excellent location in Southern Cali- 
fornia. Generous allowance for travel 
expenses, 


Write today for complete informa- 
tion on these essential, long-term po- 
sitions. Please include resume of your 
experience and training. Address in- 
quiry to Director of Engineering. 


NORTHROP AIRCRAFT, Inc. 


1037 E. Broadway, Hawthorne 


(Los Angeles County) California 


| ENGINEERS | 


Analogue Computers 
Radar 


Unusual Opportunities 
and Salaries 


Exist on project and product engineering work for 
Graduate Engineers with Design, Development and 
Product experience in any of the following: 


Servo Mechanisms 


Electronic Circuits 


Communication Equipment Aircraft Controls 


Hydraulics Instrumentation 
Electronic Packaging Printed Circuits 
Pulse Transformers Fractional H P Motors 


Vacuum Tube Techniques 


Submit Résumé To 
Employment Office SPERRY 
GYROSCOPE CO. 


DIVISION OF THE SPERRY CORP. 


GREAT NECK, L. I., NEW YORK 


A 1952 Survey 


Prospective advertisers and agen- 
cies who want evidence of the 
remarkable strides of TELE-TECH 
over the past few months can 
secure a copy of the manufacturer's 
survey of engineers by writing to 


the Business Manager of 


TELE-TECH 


480 Lexington Avenue e New York 17 


SAVE MONEY 
PROMOTE SAFETY 


OFFICE TO YARD 
OFFICE TO OFFICE 
INTERPLANT 


WHEELER 
Sel, Powered 


TELEPHONES 


@ Undistorted speech .. . instant 

availability. 

@ Up to 12 stations with many 

possible circuit variations... bell 

or visual signals... relay operated 

gongs, horns, lights, etc. 

@ NO BATTERIES and NO OUT- 

SIDE power source. Nothing to 

replace. No maintenance. 

@ No fire hazard. The perfect 

emergency system. Low in first 

and last cost. 

Write for details and name of 
nearest distributor 


™ WHEELER 


INSULATED WIRE CO., Inc. 


Division of the Sperry Corp. 
1107 EAST AURORA ST. 
WATERBURY 20, CONN. 
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(Continued from page 156) 
Chairman, Howard G. Grove (IRE) 
West Coast Electronics Co.; Vice- 
Chairman, Leon B. Ungar (WCEMA) 
Ungar Electric Tool Co.; Leonard J. 
Black (IRE) U. of C. Berkeley; Noel 
E. Porter (WCEMA) Hewlett-Packard 
Co.; Joseph H. Landells (IRE) Westing- 
house Electric Corp.; R. A. Huggins 
(WCEMA), Huggins Laboratories; W. 
D. Herschberger (IRE) U. of C. Los 
Angeles. 

Business Manager is Heckert Parker, 
215 American Avenue, Long Beach 2 


Calif. * 


Bendix To Inspect 
British Radar Systems 


Under the terms of a contract with 
the British Government, three radar 
engineers from the Bendix Radio Di- 
vision of the Bendix Aviation Corp., will 
inspect some 24 radar aircraft landing 
systems located in England. The equip- 
ment, which Bendix manufactured and 
Great Britain acquired during Werld 
War II, has become partially inoperative 
due to lack of spare parts. The Bendix 
engineers, C. W. Hicks, J. C. Fritz, and 
F. L. Koch, will work with British 
electronic experts in an effort to adapt 
radar components, which are made in 
England, to the American sets. 

They will also recommend steps nec- 
essary for modernization of the sets and 
incorporation of the latest designs de- 
veloped in the Bendix laboratories. 


Type € Coaxial Connectors 


for immediate delivery 


UG 564/U 

UG 565/U 

UG 566/U 

UG 567/U 

UG 568/U 
UG 627/U 
UG 628/U 
UG 634/U 


UG 569/U 
UG 570/U 
UG 571/U 
UG 572/U 
UG 573/U 


WRITE FOR INFORMATION ON 
OTHER TYPE CONNECTORS 


MENDELSOWN 
SPEEDGUN COMPANY, INC. 


457 BLOOMFIELD AVE. 
BLOOMFIELD N. J. 


electronic 


engineers 


Join a company of new ideas 


and skilled men. 


As a leader in the field of elec- 
tronic research and development, 
MELPAR constantly deals in new 
ideas and works with skilled men 
whose initiative and ability are an 
active factor in the development 
of these ideas. 


We want to add to our distin- 
guished group of engineers men 
whose background entitles them to 
the substantial salaries, advance- 
ment and recognition that is an 
integral part of MELPAR policy. 
Work is in pleasant Alexandria, 
just outside Washington, D. C., in 
a modern plant with extensive 
laboratory facilities. 


If you have had experience in 
any of the following fields we 
would like to hear from you: 


Radar 


¢ Telemetering Sub-miniturization 


Computers Beacons 
e Microwave Receivers 
e Microwave Transmitters 
e Millimicrosecond Pulse Circuits 
Research in Underwater Sound 


Systems. 


Send resume to: 


PERSONNEL DIRECTOR, Dept. NT 


MELPAR, INC. 


ELECTRONICS 


Subsidiary of 
Westinghouse Air Brake Co. 
452 Swann Ave., Alexandria, Virginia 


£-- BULLETINS 


Lal 


Relays 

A new relay catalog describing the com- 
plete line of Amrecon relays, has just been 
published by American Relay & Controls, 
Inc., 4939 W. Flournoy St., Chicago 44, Ill 
A section is included on the selection of 
relays, giving the method and data required 
to choose a relay for any specific applica- 
tion. The new catalog also describes the 
complete line of Amrecon relays, with illus- 
trations and data on ten basic models (in- 
cluding both ac and dc types) and their 
many variations. Also discussed in the cata- 
log are snap-action and latching relays; 
screw-terminal type relays; plug-in mount- 
ings; and hermetically sealed models 


Grounding Sheath Connectors 

Complete technical information on a new 
grounding sheath connector is contained in 
data sheet S5, recently issued by the Thomas 
& Betts Co., Butler St., Elizabeth, N. J. This 
T&B grounding sheath connector is a two 
piece compression type connector made for 
terminating and grounding braided shields 
on wire and cable used in radar, critical 
radio and audio frequency circuits and for 
UHF work—for any electronics use requir- 
ing shielded conductors 


Phantom Repeater 

A new 4-page bulletin describing the 
model 102 phantom repeater has been re- 
leased by Keithley Instruments, 3868 Carne- 
gie Ave., Cleveland 15, Ohio. This special 
test instrument is a bridging amplifier with 
an extremely high input impedance, and is 
used to increase the accuracy of vacuum 
tube voltmeters and oscilloscopes on high 
impedance circuits. The bulletin lists com- 


plete specifications, includes diagrams of 
typical applications, including simultaneous 
measurement of voltage, shape inspection, 
and aural monitoring with negligible load- 
ing of test circuits. 


TV Interference 

The booklet ‘‘Television Interference”’ is a 
collection of articles by Mr. Phillip S. Rand, 
of Remington Rand, Inc. The articles are the 
result of extensive research in the Reming- 
ton Rand Laboratory for Advance Scientific 
Research, at South Norwalk, Conn. Those 
who desire a copy may write direct to Mr. 
Rand at the Remington Rand Laboratory, 
Wilson Avenue, South Norwalk, Conn. 


Flexible Shaft Handbook 

The S. S. White Industrial Division, 10 
East 40 St., New York 16, N. Y., has an- 
nounced the publication of the third edition 
of the company’s flexible shaft handbook. 
This 256-page reference manual provides a 
comprehensive and authoritative picture of 
the range and scope of flexible shafts in 
transmitting power and remote control and 
gives full details on their construction, selec- 
tion and application. The current edition 
covers changes and developments that have 
been made in the flexible shaft field since 
1944. Requests for copies should be made on 
company letterhead. 


Coaxial Connectors 

Leaflet TR-7B published by Transradio 
Ltd., 138A, Cromwell Road, London S.W.7, 
England, deals with a new series of precision 
coaxial connectors. Components of _ this 
standard of quality and precision have not 
hitherto been obtainable. The new series also 
includes a few types of U.S. JAN connectors. 


Capacitors 

Cornell-Dubilier Electric Corp., South 
Plainfield, N. J. has just released catalog 
200C, believed to be the most complete and 
comprehensive catalog of service replace- 
ment capacitors ever published. This catalos 
supersedes Catalog 2003 4 


Tested at 31,400 volts without breakdown! Our new 
21 RFE mounting and insulator ring and sleeve for the 
21 AP4 metal tube withstood this tremendous over- 
load for 1 minute without breakdown. Proof of its 
excellent insulating resistance! Write today for further 


information. 


ANCHOR INDUSTRIAL CO. 
New York 13, N. £ 


533-541 Canal Street 
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Rotary Solenoids 

The many production applications of 
Ledex Rotary Solenoids are described in a 
bulletin issued by G. H. Leland, Inc., Dayton 
2, Ohio. Six Ledex Rotary Solenoid models 
are manufactured. Diameters range from 
114g to 33g inches. 


Insulating Materials 

The various types of electric insulating 
materials produced by the General Electric 
Company’s Chemical Division, Pittsfield 
Mass., are described in a new bulletin, CDL- 
35. Properties and applications of G-E var- 
nished, Glyptal alkyd resin insulating fin- 
ishes, varnished cloths and tapes, sealing and 
filling compounds, and G-E silicone insulat- 
ing materials are described, with accom- 
panying photographs. 


Ceramic Products 

A new 52-page catalog on Steatite Ceramic 
Products has been published by Stupakoff 
Ceramic and Manufacturing Co. Included in 
this brochure are drawings and dimensions 
of principal steatite products such as tub- 
ing, coil forms, stand-offs, strains, assem- 
blies, appliance parts, bushings and a variety 
of others. More than 500 steatite parts are 
cataloged, and photographs illustrate many 
of them. A special feature of the catalog is 
a chart which shows 18 technical charac- 
teristics of 14 typical Stupakoff ceramic 
products. Also included is a nine-page sec- 
tion devoted to the General Standards for 
Steatites and other Electronic Grade Ceram- 
ics, as adopted by Steatite Research Council 


Price List 

Universal Motor Co., Oshkosh, Wisconsin 
has just released a new Electric Plant Price 
List, Form SE-3, covering their lines of air 
cooled and radiator cooled, and true marine 
water cooled electric generating plants. The 
complete line includes models of from 250 
to 25,000 watts in gasoline models, and from 
2,000 to 36,000 watts in diesel plants. A copy 
can be obtained by writing to the Universal 
Motor Co., 465 Universal Drive, Oshkosh 
Wisc. 


Ross, Astro, ete. 


FREE 


Coated Hi-resolution Lenses for every TV need — 
wide angle, normal, telephoto — 114 to 20” .... 
Cooke, Zeiss, Ektra, Carl Meyer, B & L, Wollensak, 


counter-balances, fittings. Foc. mounts fit RCA, 
Du Mont, GE Image Orth. Special mounts for GPI 
ond others. Expert fitting service. LOWEST PRICES. 
15 day FREE TRIAL. Unconditional Guarantee. 


SERVING TV SINCE 1936... 


TV 
@ LENSE BULLETIN 
@ and PRICE LIST 
BURKE & JAMES, Inc. 
321 So. Wabash Avenue (T) Chicago 4 


accessories, baffle rings, 


TELE-TECH 


CLOSING DATES 


25th of second month preceding date of issue, for all ads requirinc 
proofs, composition, foundry work, key changes, etc. 


1st of preceding month for complete plates only—no setting. 
20th of preceding month—Publication Date. 


Cancellations not accepted after Ist of preceding month. 


Caldwell-Clements, Inc., 480 texinGTON AVENUE, NEW YORK 1 


TELE-TECH * March 1952 


.,  tF "Ss te 


52 


Tele-Tech 


Advertisers—March 1952 


Aerovox Corp. 85 
Airtron, Inc. ose 2 
Alden Products Co. 148 
Allied Radio .. 142 
American Microphone Co. 82 
American Phenolic Corp. 28, 29 
Amperite Co., Inc. 122 
Ampex Electric Corp. 94 
Anchor Industrial Co. .160 
Andrew Corp. 106 


Antara Products Div., Gen'l Dyestuff Corp. 74, 75 


PE SE 8:36 ale Gtdbexcceadvveveatcens 128 
Audio Devices, Inc. 101 
ee TOI RM ooo veces ves decd neve 157 
Berkeley Scientific Corp. 108 
Berlant Associates 126 
Birtcher Corp. re 144 
Blaw-Knox Div., Blaw-Knox Co. . 95 
Breeze Corps., Inc. 123 
Brush Development Co. 10 
Burke & James, Inc. .. 160 
Burnell & Co. 109 
OC I NG:  kicie nh cash Saad ce weds rae 
Caldwell-Clements, Inc. 91, 158, 160 
Caldwell-Clements Manuals Corp. 124 
Cannon Electric Co. 104 
Carter Motor Co. ........ ime &% 124 
Centralab Div., Globe-Union, Inc. 7-9 
Chicago Condenser Corp. 148 
Cinch Mfg. Corp. 71 
Cinema Engineering Co. 93 
Clarkstan Corp. ....... 146 
Compares COMNNNET CO. o.o.oc ois weveswctecs 26 
Clippard Instrument Lab., Inc. 114 
Continental Diamond Fibre Co 77 
Crest Transformer Co. .150 
Crosby Labs., Inc. 122 
SY SAS a biades Re wd ote east Cover 3 
Dial Light Co. of America .. onwaws. ase ee 
Gemaet Geme., 6b., ASB vices 19, 129, 158 
DX Radio Products Co. ........... aes 136 
Eclipse-Pioneer Div., Bendix Aviation Corp. 110 
Eisler Engineering Co. 146 
Eitel-McCullough, Inc. ............ 139 
Electrical Reactance Corp. ............ 127 
Electrical Tower Service .138 
Electro-Motive Mfg. Co., Inc. .125 
Electro Products Labs., Inc. ......... 146 
Ge CNS I ka cidedes sae dinswsnneness 18 
General Ceramic & Steatite Corp. 3 
a gg Perr reer ere re ee 140 
General Electric Co. ........... 6, 89, 121 
General Precision Lab., Inc. ......... 119 
GN CI NL <b aE od clase Weieecasse tan 92 
Sraphite Metallizing Corp. 100 
GE ectan nienccnies coweaes 152 
Gries Reproducer Corp. ...... .154 
Guardian Electric ............. .156 
Guthman & Co., Inc., Edwin I. 12 
PT eee eee 141 
delipot Corp. ..... 99 
deminway & Bartlett Mfg. Co. 140 
Heppner Mfg. Co. 155 
dermetic Seal Products Co. 27 
jouston-Fearless Corp. 117 
dytron Radio & Electronics Co. 103 
international Rectifier Corp. 81 


TELE-TECH * March 1952 


International Resistance Co. 
institute of Radio Engineers 
E. F. 

Howard B. 


Johnson Co., 
Jones Div., 
Kahle Engineering Co. 
Kenyon Transformer Co. 
Kester Solder Co. 
Knights Co., James 
Kupfrian Mfg. Co. 
LaPointe Plascomold Corp. 
Lenz Electric Mfg. Co. 
Link Radio Co. 

Littelfuse, Inc. 

Machlett Labs. 

Magnecord, Inc. 

Mallory & Co., Inc., P. R. 
Measurements Corp 
Melpar, Inc. 

Mendelsohn Speedgun Co. 
Midwest Coil 
Miller Co. 


Millivac 


J. W. 
Instrument Corp. 
Motorola, Inc. 

National Vulcanized Fibre Co. 
Northrop Aircraft , 
N.R.K. Mfg. & Engineering Co. 
Optical Film Engineering Co. . 
Perfection Electric Co. 
Permaglass, Inc. 

Phaostron Co. 


Polarad Electronic Corp. 


& Transformer Co. 


22, 


(VEE-D-X) 


132, 


113, 


Polytechnic Research & Development Co. 


Precision Paper Tube Co. 
Product Development Co. 

Radio Corp. of America 30, 
Radio Materials Corp. 

Radio Receptor Co., Inc. 
Ravland Corp. 

Raypar, Inc. 

Raytheon Mfg. Co. 

Robinson Aviation, Inc. 
Sangamo Electric Co. 

Sarkes Tarzian, Inc. 

Shallcross Mfg. Co. 

Sperry Gyroscope Co. 

Sprague Electric Co. 

Stackpole Carbon Co. 

Stainless, Inc. 

Standard Coil Products Co., Inc. 
Standard Electronics Corp. 
Standard Transformer Corp. 
Stupakoff Ceramic & Mfg. Co. 
Sylvania Electric Products Inc. 
Synthane Corp. 

Tel-Rad Mfg. Co., Inc. 

Trimm, Inc. 

Ward Products Corp. 
Waterman Products Co., Inc. 
Welch Scientific Co., W. M. 
Wells Sales, Inc. 
Western Electric Co. 
Electric 


Westinghouse Corp. 


Wheeler Insulated Wire Co., Inc. 


Workshop Associates 


31, 149, Cov 


Cov 


16 


24, 


23 
145 
102 
152 
137 

20 
105 

86 
150 
161 

78 
144 
147 
143 
133 

14 
142 
159 
159 
116 

73 
128 
135 

1 
158 
138 
142 
131 
120 
131 

87 

21 
156 
112 

er 4 
er 2 
147 
130 

90 

115 
.118 
83 
80 
17 
158 


While every precaution is taken to insure accuracy, 
we cannot guarantee against the possibility of an 
occasional change or omission in the preparation 


of this index. 


Sectional Tower 


MOST ECONOMICAL FOR 
MICROWAVE - FM + TV 


COMMUNICATIONS - RADAR 


Pan American World Airways in- 
stallation at Idlewild. Tower 
carries one 40 mc ground-plane an- 
tenna, six half-wave vertical 100 mc 
antennas, two weather instruments 
and a full set of obstruction lights. 


THE LaPOINTE-PLASCOMOLD CORP. 


WINDSOR LOCKS, CONN. 


a 


This list represents only a small part of more than a 
million relays in our stock—one of the world’s largest. 
All relays are standard, brand new in original packing, 
and fully guaranteed by Relay Sales. 

Send us your relay requirements. If the items are in 
stock we can make immediate delivery at substantial 
savings in cost to you. 


SHORT TELEPHONE RELAYS 


STK. NO. VOLTAGE OHMAGE CONTACTS . UNIT PRICE 
R-635 12 VDC 100 ic&iB $1.35 
R-308 12 VDC 100 2C @ 4 Amps 1.85 
R-343 12 VDC 100 ic 2.00 
R-826 12 VDC 150 2C, 1B 1.55 
R-770 24 VDC 150 1A/10 Amps 1.45 
R-368 8/12 VDC 200 18 1.40 
R-771 24 VOC 200 TA/10 Amps 1.45 
R-603 18/24 VDC 400 2 1.55 
R-575 24 VDC 500 2 2.40 
R-764 48 VDC 1000 1C&2A 2.00 
R-417 5.5 ma 5800 2C 2.50 
R-563 60,120 VDC 7500 1A 273.10 
R-213 5/8 VAC 60 Cy 2 2.50 
R-801 115 VAC NONE 1.45 
R-589 12 VDC 125 2A i.30 
R-113 12 VOC 150 aA 1.55 
R-689 12/24 VDC 255 iC 1.55 
R-799 24 VDC 500 NONE 1.00 
R-115 24 VDC 500 1C 1.70 
R-110 24/32 VDC 3500 1c 2/3.45 
R-121 150 VDC 5000 2AG1C 2.05 
R-122 150 VDC 5000 2C/Octal Base 2.50 
R-634 150/250 VDC 6000 1A&l 2.45 
R-369 8/12 VDC 150 2A, 2B 1.60 
R-908 6 VDC 15 4A 4 Amps 1.50 
R-800 12 VOC 150 2C&1A 1.55 
R-537 12/24 VDC 150 2C&1B 2.00 
R-750 24 VDC 400 1A 1.60 
R-367 10/16 VDC 195 2C 2.50 
R-335 20/30 VDC 700 2A, 1C 2.00 
R-366 30/120 VDC 4850 ic 2.50 


TELEPHONE TYPE RELAYS 


STANDARD TELEPHONE RELAYS 
STK. NO. VOLTAGE OHMAGE CONTACTS UNIT PRICE 
R-806 115 VAC 900 TA $2.05 
R-161 6 VDC 10 2B&lA 1.10 
R-873 6 VDC 12 3C-3A MICALEX 3.00 
R-305 12 VOC 50 2A Split Cerm. 1.35 
R-360 24 VDC 200 1c 1.50 
R-484 24 VDC 200 2A, 1C 1.35 
R-337 24/48 VDC 1200 1A, 2B Split 2.65 
R-101 24 VDC 1300 2A 2.50 
R-868 30/162 VDC 3300 IC 1.90 
R-365 52/162 VOC 3300 4c 3.95 
R-518 85/125 VDC 6500 1c 3.60 
R-918 52/228 VDC 6500 IC 3.60 
R-852 52/228 VDC 6500 1C, 1A 3.00 
R-341 75/228 VOC 6500 4C'@ 4 Amps 3.65 
R-633 180/350 VDC 10,000 1C @ 5 Amps 2.90 
R-344 72/300 VDC 11,300 3A, 1B 2.45 
R-332 100/350 VDC 40,000 2A 3.50 
R-664 110 VAC 2B&1A/OCT.SOCKET 2.45 
R-667 6 VDC 75 1B/10AMP. 1A/3AMP. 1.45 
R-632 6 VOC 12 SA&IC 3.25 
R-154 6/12 VDC 200 1A 1.50 
R-517 12 VDC 250 2 50 
R-116 5 VDC 3000 1B 3.05 
R-631 100/125 VDC 3300 2A 1.90 
R-545 110/250 VOC 7000 IC 2.40 
R-124 300 VDC 12,000 1A 1.55 
R-511 24 VDC 200 W/MICRO N.O. 3.05 
R-160 6 VOC 2 3C&3A 3.00 
R-851 52/228 VOC 6500 1C, 1A 3.00 
R-591 6 VOC 40 1B&lC 1.35 
R-155 12 VOC 100 4A&4B 1.45 
R-520 200/300 VDC 14,000 2c 3.45 
R-159 6 VOC 50 2A 1.35 
R-158 6 VDC 50 4A Cerm. 1.85 
R-381 6,8 VDC 100 1A Split 2.50 
R-382 6/12 VDC 200 1B Split 2.50 
R-153 12 VDC 200 IC&IA 1.55 
R-304 12 VOC 200 4A Split Cerm. 2.50 
R-383 6/12 VOC 500 1A Split 2.50 
R-385 6/12 VDC 500 1B Split 2.50 
R-384 6/12 VDC 500 3A Split 3.00 
R-576 12 VOC 200 2A 2.50 
R-316 24 VOC 200 1c 1.50 


OTHER RELAY TYPES IN STOCK 


e Keying Relays 
e Rotary Relays 
e Contactors 

e Midget Relays 


e Voltage Regulators 
e Differential Relays 
e Sealed Relays 
e Special Relays 


WRITE FOR CONTACT DATA 


833 W. CHICAGO AVE., 


Manufacturers and Distributors: 
Write for the new Relay Sales Catalog. 


DEPT. 6, 


Telephone 


SEeley 8-4146 


CHICAGO 22, ILL. 
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